L.CP CHEMICALS, INC. SUPERFUND SITE

NEXUS SUMMARY FOR GAF CORPORATION/G-1 HOLDINGS, 'INC.

Introduction

GAF Corporation, through its successor, G-I Holdings, Inc., (all co'rpdrate predecessors
are herein referred to as “GAF”) is liable as (1) the owner of the LCP Site at the time of disposal
of hazardous substances, see 42 U.S.C. § 9607(a)(2); (2) an operator of the LCP Site at the time
of disposal of hazardous substances, see 42 U.S.Cl. § 9607(a)(2); and (3) a person who arranged
for disposal of hazardous substances at the LCP Site, see 42 U.S.C. § 9607(a)(3). GAF owned
and conducted operations at the LCP Site from 1965 through 1972. Prior to that period, from
1955 through 1965, the United States operated GAF’s business after seizing the company’s

assets during World War II.

Corporate History

American 1.G. Chemical Corporation was‘formed in 1929 as a result of the merger of
General Aniline Works, Inc. (formerly known as Grasselli ‘Dyestuff Corporation) and several
other American companies owned by the German éhemical .company I1.G. Farben. The
company’s name was changed to General Aniline & Film Corporation in 1939. It was seized by
the United States government in February 1942 under the Trading with the Enefny Act because
of its affiliation with 1.G. Farben. It operated under government control until. 1965, when the
government sold the stock of the company to a group of private invest_ors; The company

changed its name to GAF Corporation in 1968.!

' Robert J. Baptista & Anthony S. Travis, I.G. Farben in America: The Technologies of General Aniline & Film, 22
History & Technology (2006) (“Baptista & Travis”) (Exhibit A) at 187, 194-213; Certification of Leonard P.
Pasculli (“Pasculli Certif.”) (Exhibit B) §{ 1-4; GAF Corporation History (Exhibit C) at 1-3; Brown & Caldwell,
Remedial Investigation Report, LCP Chemicals, Inc. Superfund Site, Linden, New Jersey (July 2013) (“RIR”) (July
2013) (Exhibit D) at 1-3; Vesting Order No. 1 Relating to Shares of Stock of the General Aniliné & Film Corp., of
Delaware, 7 Fed. Reg. 3148 (April 30, 1942) (Exhibit E).
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In 1986, GAF Corporation formed two subsidiaries, GAF Chemicais Corporation and
GAF Building Materials Corporation. GAF Chemicals Corporation received the assets of GAF
Corporation’s former Chemicals Division. Following the acquisition of GAF Corporation by a
group of investors headed by Samuel Héyman, Heyman formed a new GAF Corporation (which
held the stock of the original GAF Corporation), and formed two new GAF subsidiaries,
including G-I Holdings, Inc.>

G-I Holdings, Inc. is the successor to GAF Corporation. G-I Holdings filed for
bankruptcy in 2001, and emerged from bankruptcy in 2009. Within its Statement of Financial
Affairs (“SOFA™) filed in 2001, and also its Amended SOFA filed in 2008, G-I Holdings was
required to list all sites for which it received a notice of potential liability from a governmental
unit. In listing the LCP Site within its response, G-I Holdings has acknowledged that it is the
successor to the GAF entity(s) that would have received such notice, and is therefore the

successor to GAF with respect to the LCP Site.’

Ownership

GAF acquired the LCP Site in several steps. Grasselli Dyestuff Corporation, a corporate
predecessor of GAF Corporation, owned much of the land in the Tremley Point area since its
formation in 1924. GAT Corporation (then known as General Aniline & Film Corporation) also
acquired portions of the LCP Site from E.I. Du Pont de Nemours and Company in 1942, 1949,

and 1963.*

2 GAF Corporation History at 4; Baptista & Travis at 217.

3 Form 7 - Statement of Financial Affairs (filed on April 2, 2001) (Exhibit I) at pg. 9 of 207, and pg. 194 of 207;
Attachment 17A (filed on September 19, 2008) (Exhibit J) at pg. 3 of 7.

4 RIR (Exhibit D) 1-2 to 1-3, Table 1-1, & App. A.
.
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Operations, Waste Disposal and Surface Water Discharges

GAF conducted operations at the LCP Site between 1955 and 1972. For the first ten
years of that period (1955-1965), the company was controlled by the United_ States government.’
The GAF operations included a chlor-alkali (chlorine manufacturing) plant, with a mercury-cell
chlorine process area, a hydrogen gas processing plant, and a sodium hypochlorite manufacturing
area. The plant, which was constructed during the period of the government’s ownership and
operation of the LCP‘Site, had a capacity of fifty tons per day.

The mercury cell system split sodium chloride (salt) to produce chlorine gas, passing an
electric current through a salt solution (brine) between a graphite anode and a mercury cathode to
produce chlorine gas and sodium. The sodium dissolved into the mercury, and the sodium-
mercury mixture reacted with water to produce sodium hydroxide (caustic soda) and hydrogen
gas. All méterials from this process, including the spent brine, hydrogen gas, and sodium
hydroxide, were contaminated with mercury, which had to be removed from the useful products.
In particular, the mercury-sodium mixture was hydrolyzed to form elemental mercury, a sodium
hydroxide solution, and hydrogen gas.’

The brine used in the chlorine production process was purified in a precipitation process
that produced a brine mud or “sludge.” In 1962, GAF constructed a lagoon into which the brine
sludge was disposed. Prior to that time, process waste was treated and discharged to South

Branch Creek via a drainage swale across the LCP Site. When it sold the Site to LCP in 1972,

3 As set forth in a separate nexus summary submitted by counsel for Praxair, the United States is also liable for
response costs because of its status as an owner and operator at the time of disposal of hazardous substances.

6 Baptista & Travis (Exhibit A) at 202, 213; 1955 Annual Report (Exhibit F) at 4.

"RIR (Exhibit D) at 1-4 to 1-5; URS Corporation, Final Work Plan, Remedial Investigation and Feasibility Study
for the LCP Chemicals, Inc. Superfund Site, Linden, New Jersey (April 12, 2001) (“RI/FS Work Plan”) (Exhibit G)
at 1-1, 1-7; Site Summaries (Exhibits N and O).
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GAF took back an easement to the drainage ditch on the LCP Site and continued to discharge
waste water and hazardous substances into the swale on the LCP Site.®> Supernatant from the
lagoon was also treated and discharged to South Branch Creek. GAF used the lagoon until it
halted chlorine production jn 1971.°
Conclusion

GAF owned and operated at the LCP Site while disposal of hazardous substances took
place there, and also arranged for the disposal of hazardous substances. GAF’s operations likely
contributed a significant amount of the mercury contamination at the LCP Site. It is therefore a
potentially responsible party under CERCLA, and should be issued a General Notice Letter and

be required to contribute toward the investigation and cleanup of the LCP Site.

¥ Eckenfelder Inc., Remedial Investigation Report (September 20, 1991) (Exhibit K) at pg. 2-3, 2-20 and 2-21; RIR
(Exhibit D) at Appendix A; Agreement for Discharge into Flume and Outfall Ditch (August 24, 1972) (Exhibit L);
Brown and Caldwell, Historic Drainage Analysis - LCP Chemicals Inc. Superfund Site (Revised 2006) (Exhibit M)
at pg. 8, and Figure 1-1 through 2-28.

® RI/FS Work Plan (Exhibit G) at 1-1, 1-7, 1-11; Eder Associates, Description of Current Conditions, RCRA Facility
Investigation Task I (January 1992) (Exhibit H) at 17, 19.
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. G. Farben in America: The |
‘Technologies of General Aniline & Film
Robert J. Baptista and Anthony S. Travis

The modern US chemical industry emerged during World War 1 in response to shortages

of essential organic chemicals previously available mainly from Germany. This stimulated

the development of technologies based on complex aromatic chemistry. The outcome was
an advanced science-based industry that embarked on diversification during the 1920s.

However, access to German innovations was still needed and the Germans wished to regain

dye markets lost during the war. This led to a singularly important merging of American
and German interests, the General Aniline Works, later known as General Aniline & Film.
Under German ownership in the 1930s, a unique strategy for control of production and
research was implemented at General Aniline. Under US government ownership from
1942, General Aniline engaged in diversification based on pre-war German innovations.
The cessation of dyestuff manufacture in the 1970s at what had become the GAF Corpora-
tion represented a break with the past that was also taking place elsewhere in the USA. A
half a century after its foundation the classical organic chemical industry had become an
anachronism, i

Keywords: Grasselli Chemicgl Company; 1. G. Farben; General Aniline ¢ Film;
Technology Transfer; Dyes; Diversification; Reppe Chemistry

Introduction

In July 1977, the US chemical concern known as the GAF Corporation, formerly
General Aniline & Film, announced plans to exit the consumer photography market.
Financial analysts were hardly surprised because GAF’s photoproducts group had
lagged behind Kodak for many years and lost US$3 million in 19761 Historically
more significant, however, were a few words buried below the ‘headlines-making

. announcement stating that the dye business, once the very foundation of the

company, would also be dropped. GAF thus became, after Allied Chemical, the
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second of the major US-based dye manufacturers to quit the sector that had launched
the synthetic organic chemical industry in World War L. In an ironic turn of events, a
large share of the US dye industry was now dominated'by German companies whose
imports the US producers had struggled to replace during the World War I dye crisis.
Among those early producers was the Grasselli Chemical Company, forerunner of

. GAF. :

Grasselli Chemical Company ' , .

The origins of the GAF dyes business, with major plants near Linden, Union County,

New Jersey, and at Rensselaer, New York State, lay with the Grasselli Chemical ,
Company. Grasselli was founded by Eugene R. Grasselli in 1839 in Cincinnati, Ohio, to -
produce heavy chemicals such as the mineral acids oil of vitriol (sulphuric acid), nitric
acid and muriatic (hydrochloric) acid. The firm later moved to a new plant in Cleve-
land to be closer to sources of raw material and the main consumers, the oil refiners.
When Grasselli died in 1882, his son Caesar A. Grasselli took over the company and .
within a few years implemented an ambitious growth plan.2*

In 1889, Grasselli Chemical purchased the Standard Chemical Works, situated near
Linden, New Jersey, on the Tremley Point peninsula, close towhere the Arthur Kill and
Rahway River converge and flow towards Raritan Bay and the Atlantic Ocean.® The
Standard site included around 300 acres of a marshy area with a mile and a half of
waterfront and a barge dock on the Arthur Kill. The main product at Tremley was
sulphuric acid, used in large quantities by the local oil refineries, Grasselli diversified in
both inorganic and, later, organic chemicals. Acetic acid manufacture was added to the
list of Tremley products not long after 1900. Another area of interest involving organic
chemicals was that of accelerators used in vulcanization of rubber that enabled resto-
ration of elasticity following deformation. Grasselli Chemical entered this business
after 1910 when it acquired a license to the Bayer patent of Fritz Hofmann and Kurt
Gottlob, who found that products made from both aromatic and aliphatic amines were .
good accelerators, '

By 1915 the Grasselli Chemical Company had assets of around US$30 million and
operated eight manufacturing plants and six warehouses in eastern and mid-western
states. Earnings in 1915 were US$4.9 million or 38 per cent on common stock and the
earnings forecast for 1916 was 100 per cent on common stock.? The company’s strong
financial position and the changes brought about by the war in Europe, encouraged
entry into the manufacture of synthetic, or coal-tar, dyestuffs, following the suggestion
of Dr Adolph Wack, chemist at the Verona Chemical Company, which produced coal- .
tar intermediates in Newark.? : -

Prior to the onset of World War I, Germany and, to a lesser extent, Switzerland,
supplied most of the dyes needed by the textile, paper, leather, ink and varnish indus-
tries in the USA. The dye shortage caused by the British blockade of German shipping
and German restrictions on exports, caused a panic in the market and inflated prices to
record levels.6 In 1914, there were just seven domestic firms making a limited range,
mainly from imported intermediates. The total US dye output was only 6.6 million
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pounds with a value of US$2.4 million. Includmg imports, the annual consumption
in the USA was estimated at US$15 million.? Since domestic firms supplied a fraction
of the demand, there was from early 1915 an urgent need for increased US production.

Grasselli Chemical built its new dyes plant in the westegn portion of the Tremley site,
an area separated from the heavy chemicals plant to the immediate east by the tracks of
the Jersey Central Railroad.’ To ensure a permanent labour force, Grasselli Chemical
constructed 300 one-storey homes to house workers. The community was divided by a
wide, tree-lined Main Street into two ethnic sections: Grasselli Park, housing Irish and
English families whose men were supervisors, and Tremley, whose residents were
mainly Polish and Slovak immigrant workers.!? The dye plant and the surrounding
industrial area was known as Grasselli, which also gave its name to the local railroad
station and the main road leading to the plant. However, the Grasselli Chemical site
was often referred to as Linden. '

Sulphur dyes, mainly the large volume sulphur blacks for the cotton and hosiery
trades, were the first dyes produced in 1915. They were relatively easy to make in simple
equipment in which mixtures of aromatic compounds such as dinitrophenol and
aniline were baked with sulphur. The chemistry of sulphur black was obscure, so its
manufacture relied more on craft than science, particularly careful control of temper-
ature and time. The copious evolution of hydrogen sulphide and ammonia ensured
that the working conditions were hardly salubrious. Sulphur black was a commodity
with 5.6 million pounds imported in 1914. There were only two other producers, both
in New York, in 1915: Schoellkopf Aniline & Chemicgl Works, in Buffalo, and Standard
Aniline Products, in Wappingers Falls. The calculated risk soon paid off: In 1914,
sulphur black sold for about US$0.20 per pound during 1915 the price soared to
US$2.75~3.00 per pound.!

As soon as the USA entered World War I in April 1917 there was a tremendous
demand for dyes of khaki shades. The plans for an army of one million men in uniform
made necessary 3040 million yards of cotton khaki shirts and mixed meltons (wool/
cotton blends) for tunics and overcoats. The military also needed an olive drab
coloured uniform to help soldiers blend in with their surroundings in the European
battlegrounds. Prior to 1914, dyes for military uniforms were obtained from Germany.
Apart from synthetic indigo, they included vat, or Indanthrene, dyes. The latter were
based on derivatives of anthraquinone, the basis of the important red colorant known
as alizarin, and developed from 1901 at Badische Anilin- & Soda-Fabrik (BASF) and at
Bayer. Vat dyes passed the stringent tests set by the military, including fastness to light
and to harsh chemicals such as acids and bleaches. Because they were no longer avail-
able in the USA, the military relaxed the fastness tests, requiring only a 30-day light
exposure and fastness to soap and alkali.’? This decision was a boon to makers of
sulphur dyes that could also produce khaki shades and no doubt provided the incentive
for Grasselli to further enlarge the business. The expansion continued after Caesar
Grasselli handed over management to his son Thomas S. Grasselli, in 1916.

While German chemists in America were considered to be high security risks in
industry, this was not the case for Swiss chemists. In September 1918, Dr Edwin A.
Meier, a Swiss chemist previously at Standard Aniline where he supervised the
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manufacture of intermediates and sulphur dyes, particularly sulphur black, was hired
as plant chemist at Linden. Meier brought with him the valuable dye-making experi-
ence that American chemists lacked at the time.'® The sulphur dye range was expanded
to include not only khaki, tan, brown and olive, but also yellow brown, red brown and
orange shades.! Also in 1918, Linden introduced its first alizarin dye, alizarin blue, for
wool, manufactured in two steps from alizarin. The intermediate compounds were
made from primary coal-tar intermediates such as nitrobenzene, aniline, phenol and,
‘in the case of alizarin, anthraquinone, available from Verona and other chemical firms
that had sprung up in New Jersey, New York and Pennsylvania,

The Bayer Rensselaer Plant Acquired

The strong demand for dyes and the high selling prices during the war encouraged
Grasselli to make further investments and acquire relevant knowledge and skills
through purchase of an existing business. A prime candidate became available after
hostilities had ceased. This was the Bayer plant at Rensselaer, located 140 miles north
of New York City, which produced dyes and pharmaceuticals such as Aspirin and
phenacetin. It had been established as the Hudson River Aniline & Color Works in
* 1882, and was successor to the Albany Aniline & Chemical Company, founded in
1868.1° Bayer initially held a 25 per cent interest in the Hudson River concern that by
the turn of the century was managed by the Swiss chemist Emmanuel von Salis, who
had worked in England. Dr Carl Duisberg, head chémist at Bayer, visited the site in
. 1903 and recommended it as a manufacturing location for Bayer’s pharmaceutical
products.'® The company became a fully-owned subsidiary of Bayer in the same year,

It was also in 1903 that New York State health officials began to link pollution of the
Hudson River with outbreaks of typhoid and other water-borne diseases. The Rensse-
laer plant discharged directly into the Hudson River 5000 gallons daily of a toxic’
mixture of aniline oil, hydrochloric acid, sulphuric acid, dinitrobenzene and raw
sewage from its 33 employees.!” The survey provides a glimpse of the environmental
problems that would always taint the dye industry’s public image and in part contrib-
ute towards its demise after 1970. .

Pharmaceutical manufacturing buildings were erected at Rensselaer in 1905 in the
northern portion of the site. Dye capacity was increased at the same time and more
substantially from 1913, when the plant came under the ownership of the Bayer Co.
Inc. By 1914 the Rensselaer-plant was the third largest producer of dyes in the USA,
with a 17 per cent market share. The product line consisted of staple dyes, all invented
before the mid-1870s, for the paper and leather industries: induline, nigrosine, fuch- : ' .
sine, alkali blue, soluble blue, and the azo dyes Bismarck brown and chrysoidine. ' '
Textile dyes, many of more modern origins, including vat dyes, were imported from
Bayer, an arrangement dating back to the 1890s. A novel product made at Rensselaer
was Monopole Brilliant Oil, an early synthetic detergent for the textile industry, made
by sulphonating castor oil.'® '

The master plan drawn up by Bayer for the Rensselaer site envisioned the largest
and most modern chemical plant in the USA, on the lines of the new Bayer .
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Leverkusen factory in Germany and employing a’l’fnost 8000 people.! The plan-
ning, however, was abruptly terminated with the onset of World War I, Dye
production, based on imported German intermediates, almost ceased. The Rensse-
laer plant lay idle for several months in 1915, but resumed production later that
year with intermediates produced on site.? Several textile dyes that were previ-
ously imported were also now made at the plant, particularly the alizarin and azo
colours, under the continued management of von Salis.2! The improved financial
position enabled this US operation of the Bayer Company to earn US$1.5 million
annuallybyl9l7.22__ o

After the USA declared war on Germany, the assets of the Bayer Company were
seized, including offices and warehouses, the Rensselaer plant and patent rights. In late
1917 Federal Judge A. Mitchell Palmer, the Alien Property Custodian, announced his
intention to ‘thoroughly Americanize’ the company and named four new members to
the board of directors. One of them was von Salis.?® =~

In August 1918 five company officials were arrested and charged with diverting prof-
its to a dummy corporation in Rhode Island and thence to Germany. The purpose was
to enable Bayer to re-establish its dyes and pharmaceuticals business in the USA when
the war ended. Among the men arrested was Dr Rudolph Hutz, at his summer home
on Pine Island, Lake Winnipesaukee, New Hampshire. Secret Service agents found a
boat and rowed out to the island to make his arrest at 1:30 am.2* He was charged with
violation of the Trading-with-the-Enemy Act and espionage and was interned at Ellis -
Island. The arrests were followed with the firing of any Rensselaer plant employee
suspected of sympathizing with Germany. Rumours that Aspirin was formulated to
cause flu outbreaks were spread,2®

In December 1918 the Alien Property Custodian held an auction of Bayer assets
at Rensselaer. The winning bid of US$5.3 million came from the then relatively
unknown Sterling Products Company, a pharmaceuticals firm based in Wheeling,
West Virginia. Sterling was interested only in the pharmaceuticals business; its bid

. was made in conjunction with Grasselli Chemical that in 1919 paid Sterling US$2.5
million for the dye section.?6 The Rensselaer site, now occupied by two separate
companies, Sterling and Grasselli, was far more compact than Tremley. It covered
75 acres of land and consisted of 20 manufacturing buildings. The location along
the Hudson River, southeast of the Port of Albany and adjoining the railroad tracks
to the east, expedited the shipping of both raw materials and finished products
(Figure 1), '

Two-thirds of the Rensselaer production area was dedicated to dyes manufactur-
ing. In order to supply the heavy demand for dyes during the war, several new build-
ings had been added in the 1915-17 period: an intermediates unit for nitrobenzene,
dinitrochlorobenzene, dinitrotoluene and aniline oil, among others; an azo dye unit; a
production unit for wool green, the company’s first triphenylmethane dye; a boiler
room and smoke stack; and an ice making unit.?” Acetic anhydride was made for
pharmaceuticals production.?® Basic raw material and mineral acid capacity was also
put in place, with units producing nitric, sulphuric and hydrochloric acids. This was a
strategic advantage because commercial acids were.in tight supply as a result of war .
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production requirements, particularly of nitric and sulphunc acids, both required in
nitration of aromatics for explosives manufacture.

After the war the market for dyes declined sharply along with the selling prices.
The Rensselaer acquisition became a financial burden for Grasselli Chemical. Plans

for further expansion of the plant were cancelled and cost-cutting measures were
d. 29 ]

introduce

KEY
Constniction and expansion dates for major Hudson River Aniiine Works budings:
41 1917 Production. 64 1662, 1895, 1505 Firsl production and office bulding. Rebuilt in |mmrmwmnmm 64 1917 dos plant.
85 1508, 1916, 1948 Power plant and ufities. &7 1915 Maintensnce and machine shop. 88 1915, 1918 P ¥ 1015, 1608 1805
Offica and isboratory. 72 1605 Electrical malntenance shop. T3 1905, 1915 Diying of dye presscakes. 81 1919, 1944 Production. 83 1018, 1683, 1635,
1982 Production of 820 dyes. 85 1917 Production. th 1918, Sterling Drug sequired the Brea o (the north, bayond the fence ol left.
G and dates for Oyestuff Co K mummwmammm
§2 1820 Storage of acki and causlic soda. 75 1632, 1636-38, 184142 Analy and dys sconunting,
otc. 821928, 1638 Production. 88 1926 Production. 88 1627, 1028 Production. B8 1535-38 MANG equipment for finshing of powder dyes. 891530,
ma 1941 Warehouss. §1 1633-34 Main gatehouse, hospital and caletarla. 93 1848 Main drying facilly. Bukding 67, Gating from 1945, wes the laxyest
bullding under US house 39, sreciad by Stering-Winfhrop in 1940, wes acquired by BASF in the lste

|MMWH

Figure 1 Plan of the Rensselaer Site under Ownership of Hudson River Anilmc & Calor Works (1882), Grasselli
Chemical Company (1919), Grasselli Dyestuff Corporation (1924), General Aniline Works (1928), General
Aniline & Film (GAF) (1930), and BASF (1978-2000). Inset is the facihty around 1940, Edelstein Collection.

J
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The financial situation was made more difficult begause Grasselli Chemical was a
novice in dye manufacturing-and faced a know-how gap. Thus the production of
intermediates at Linden in 1920, some 114,000 pounds, represented just five products,
notwithstanding the fact that the company had obtained the rights to 1200 German
patents on dyes, intermediates and related chemicals, many through the purchase of
Rensselaer. The German patents, however, did not provide sufficient details to enable
replication of the inventions claimed.’® Grasselli Chemical lacked the specialized
knowledge to commercialize the dye patents and expand the product line beyond the
staples that competitors were also making. It was time to turn to the dye industry of the
former enemy nation, . '

‘Before the war, Caesar Grasselli had met with Carl Duisberg, now the head of Bayer,
on his visits to the USA. This connection now led to a suggestion for a merging of their
interests in the dye-making sector in the USA.>! Though Grasselli was prepared to offer
a joint venture proposal, Bayer did not respond immediately in order to avoid giving
the impression of officially recognizing the seizure of its US assets.

Around this time Grasselli Chemical established a research department at Linden
under a German chemist, Dr F. Reichel. This soon consisted of 10 chemists, but during
the recession of 1921-22 the department was abandoned. From that time research was
carried out within individual manufacturing departments, aided by a general analytical ;
laboratory opened in 1921. There was a significant input from a Grasselli-owned g
laboratory in Geneva, Switzerland. There, Hans Heer, educated at the Swiss Federal
Polytechnic, in Zurich, from October 1920 undertook research on alizarin dyes. At that
time one alizarin colorant, alizarin blue, was made at Linden, by nitration of alizarin,
to afford alizarin orange A, that with glycerol and iron in the presence of sulphuric acid
gave the blue. Investigations, probably mainly with alizarin blue, led to the discovery of -
other alizarin dyes. During three years, Heer developed new processes and in 1923 was
moved from Geneva to Linden, where he was appointed laboratory chemist in the
Alizarine Department. :

The recession considerably worsened the financial position of Grasselli Chemical,
The average selling price of US-made dyes drop})ed from US$1.26 per pound in 1917
to US$0.83 in 1921, a 34 per cent reduction.’” In early 1922, Grasselli, along with
other US dye-makers, supported the enactment of a protective tariff against foreign
competition. William T. Cashman, vice president, testified at a Congressional hearing
that the company had invested US$4.5 million in the dyes business but was losing
money. He cited the fierce competition among US producers of wool green and
nigrosine dyes to counter any allegations of a dye monopoly.3

The Fordney-McCumber Tariff Act of 1922 helped the domestic dye industry by X
introducing high tariffs and anti-dumping fines on coal-tar chemicals and dyes that : :
competed with products made in America. The ad valorem rate on dyes and
finished coal-tar products was 60 per cent; on intermediates the rate was 55 per
cent. These rates applied for the first two years after the passage of the act and then
decreased to 45 per cent and 40 per cent, respectively. The specific duty was
US$0.07 per pound. The ad valorem rate was based on the US selling price of

competing products,’

LINDEN-OPRA-014023



194 R.]. Baptista e A. S. Travis
Thel. G. Farben Inﬂdence .

Now that the tariff barrier was in place Grasselli Chemical was in a far stronger posi-
tion to seek marketing and technical assistance from Bayer through a joint venture,
Bayer was receptive because it was eager to re-establish dyes manufacturing capacity
in the USA mainly to overcome the burden imposed by the tariffs. Grasselli came to
a collaborative agreement with Bayer in June 1924 to form the Grasselli Dyestuff
Corporation, as operator of the Linden and Rensselaer dye plants and sole distribu-
tor of Bayer dyes in the USA.3 Grasselli Dyestuff, in which each company had a 50
per cent share, was incorporated in Delaware with a capital of US$4 million.3” The
main office was in New York City and the officers were G. E. Fisher, president;-
Edward W. Furst, vice president; Dr Roger N. Wallach, vice president and treasurer;
and Rudolph Hutz, vice president and secretary. Fisher and Furst were vice presi-
dents of Grasselli Chemical. Wallach and Hutz came from the dyes department of
Grasselli Chemical. Wallach .was previously technical director of Standard Aniline,
which had shut down in 1919. Hutz, the former Bayer official arrested during World
War I, had been released after the Armistice was signed and then joined Grasselli
Chemical, ' '

Grasselli Chemical and Bayer assigned all present and future patents to Grasselli
Dyestuff and it was agreed that the new corporation would forego exporting its own
manufactured dyes except to Canada. The Grasselli Dyestuff Corporation had its
own sales and technical organizations, though these functions were soon taken over
by the General Dyestuff Corporation (hereafter GDC), formed in July 1925. This
new sales organization was headed by veterans of the imported dye business; Adolph
Kuttroff, chairman of the board; Herman A. Metz, president; and Ernest K. Halbach,
the dynamic secretary and general manager who later controlled GDC and acquired
a major interest in the Verona Chemical Company. GDC had the US selling rights -
for the largest German dye producers, Bayer, BASF and Hoechst, that merged to
form the behemoth L. G. Farben in 1925 (later absorbing Agfa, Griesheim-Elektron
and Weiler-ter-Meer). The. Grasselli Dyestuff Corporation continued only as a
manufacturer.>

Grasselli Dyestuff and GDC fitted in well with the I. G. Farben strategic plan for
global expansion launched through business combinations, often involving exchanges
of strategic knowledge, and takeovers. The close involvement of I. G. Farben resulted
in an.infusion of capital and the transfer of German technical personnel to modernize
and expand the two facilities. This strategy was endorsed by Fritz Ter Meer, member of
the board of directors of 1. G. Farben in charge of dyestuff production, who visited the J
USA in 1926. To direct the reorganization at Rensselaer, Dr W. Walther was sent over
from Leverkusen. Walther was succeeded by Dr C. C. Burgdorf, also from Leverkusen,
who concentrated his efforts on improvements at the Linden plant, Rensselaer still
needed technical assistance, so Burgdorf asked Leverkusen for help. In 1926, Dr Harry
W. Grimmel was sent over, replacing von Salis as general manager. By 1927 the Rens-
selaer staff had increased to 311 employees: seven chemists, two engineers, a colorist,
15 foremen and 286 workers.>® :
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Naphthalene Intermediates .

A formal Intermediates Department was created at Linden in 1925 to coordinate
growth of the product line. In the same year construction began on the first of a series
of substantial new buildings, No. 46, for the production of intermediates. The. most
important of these, including H-acid, were derived from beta-naphthol, and shipped
to Rensselaer for the production of direct dyes, water-soluble azo colorants with good
affinity for cotton and rayon. The manufacture of H-acid, a complicated multi-step
process, had been attempted at Rensselaer in 1918 but was then unsuccessful 40
Dr Nathan Fuchs, who joined Rensselaer in 1925, undertook intermediates research
at Linden from 1927, in which yéar . Albert Prochazka was engaged in the production
of intermediates in building No. 46. Heavy demand meant 24-hour operation in the
intermediates buildings, based on two shifts, one during the day of 10 hours, the other
at night of 14 hours, S

Azoics
In the 1920s the textile industry began to expand the use of the new azoic dyes, azo dyes
that are produced within the cellulose fibre. This was done by padding the fabric with -
the coupling component of the dye, followed by treatment with the diazo component.
The insoluble dye thus formed was very fast to washing. The azoic dye process gave the
textile industry a complete range of bright shades with excellent fastness properties.
The development of the US market for azoics demonstrates how I. G. Farben dyes
were commercialized in the USA through initial importation of dyes and certain inter-
mediates, thus preventing disclosure of valuable proprietary information about both
-products and processes. Griesheim-Elektron, one of the smaller members of 1. G.
Farben, had discovered that Naphtol AS gave fast shades when coupled with various
diazo components on cotton.*! GDC began importing the azoic dye components from
Germany in 1925. Griesheim supplied the coupling components, Naphtol AS and
seven congeners. Bayer Leverkusen supplied 16 different diazo components, or bases,
such as Fast Red G. Once the azoics market was well established with the imports, the
Grasselli Dyestuff plants began domestic manufacture of the components. The Naphtol
AS components were made at Linden.

‘Fast Color Salts’ and New Dyes

A significant technical advance soon followed, the so-called ‘fast color salts’, diazos
prepared in stable powder form. As a result, the dyer no longer had to diazotize the base
with nitrous acid in ice, a difficult and time consuming procedure in a textile mill. The
fast colour salts were simply dissolved in water and applied to the naphtholated fabric
under slightly acid conditions. The dry diazo salts were stable for years and their solu-
tions could be kept much longer in a mill than a normally diazotized base.*? In 1927
the Rensselaer plant became the first in the USA to produce fast colour salts and later
produced the rapid fast colours as pastes that further simplified the dyeing procedure.
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New dyes in the Rensselaer product line included triphenylmethanes, azines,
acridines, euchrysines and phosphines.*> Many were basic dyes used to dye wool, silk
and paper bright shades from an acid bath. Linden further expanded with a
US$200,000 engineering building, No. 47, completed in 1928.# The first head of engi-
neering was John Newman, replaced in 1923 by Charles B. C. Fellows and then in the
1930s by Franz Brandt and H. P. Angermueller, sent over from BASF at Ludwigshafen,
along with another engineer named Kropp. Buildings at Linden, arranged in ordered
rows, were erected on deep piles, and were open below the ground floor in order to
minimize damage from frequent floodings that inundated the plant. Together, the
Linden and Rensselaer plants now offered an impressive list of 250 dyes.*

In 1928, the Grasselli Chemical Company was purchased for US$64.8 million in
stock by Du Pont,*7 that took over the heavy chemicals section of the Linden plant
and sold Grasselli Dyestuff, that occupied the so-called West Works, and owned
Rensselaer, to I. G. Farben. The name of the dyes business was then changed to the
General Aniline Works, Inc. Dr Ferdinand Max was sent from Ludwigshafen to

Linden where he was appointed general manager and assistant vice president of the -

General Aniline Works.*8 His transfer continued I. G. Farben’s strategy of placing its
best technical employees in leadership positions in the USA in order to facilitate tech-
nology transfer, protect strategic knowledge and strengthen its position as a domestic
manufacturer. .

Anthraquinone Vat Dyes

Though the General Aniline Works had a diverse product line, vat dyes, one of the fast-
est growing classes, were excluded, in part because they were imported from Germany.
Vat dyes, which include indigo and anthraquinone-based dyes, are insoluble in water.
They must first be reduced to the leuco form in an alkaline solution of sodium
hydrosulfite before application to the cotton or rayon fibre. Air oxidation fixes the dye
on the fibre, resulting in excellent wash fastness and light fastness. Although the vat
dyes were costly to manufacture because of their chemical complexity, they were in
great demand in the USA for heavily laundered items like denims, shirts and bed linens
and outdoor fabrics such as awnings. : '

Indanthrene blue was the first anthraquinone vat dye, synthesized by René Bohn at
BASF in 1901. He used the synthetic indigo reaction conditions with 2-aminoan-
thraquinone, fusing it with caustic potash, to obtain the colorant, By 1906, Bayer had
introduced the first vat red and marketed a range of colours under the Algol brand.*8
The USA imported vats from Germany and, and from 1907, Switzerland. Domestic
production. was hindered by German patent protection, the lack of sufficient
anthracene (source of anthraquinone), inadequate technical expertise and the large
investment needed for organic solvent operations and specialized equipment.

A breakthrough occurred in 1917 when government chemists in Washington DC
developed a process to manufacture anthraquinone from readily available coal-tar
naphthalene and benzene. Sulphonation of anthraquinone gave anthraquinone-2-
sulphonic acid; named silver salt because of the silvery sheen of its crystals. Reaction of
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silver salt with ammonia in an autoclave at 200°C and pressures of up to 1000 lb/ix;2
yielded 2-aminoanthraquinone, a source of several vat yes. The use of toluene instead
of benzene gave 2-methylanthraquinone, the starting material for vat orange dyes. Far
more significant, however, was the versatile 1-aminoanthraquinone. This required
mercury-catalysed sulphonation of anthraquinone, to afford what was known as
diamond salt, followed by arsenic-catalyzed amination. Diamond salt was a source of
olive greens, browns, greys, etc. This often involved many steps, apart from separating,
drying and finishing. ‘

In 1919, Du Pont accomplished the first successful commercial production of
anthraquinone vat dyes in the USA. One year later, a range of colours was available,
marketed under the name Ponsol for Du Pont and Anthrene for the Newport Chemical
Company. In 1927 National Aniline & Chemical Company, a subsidiary of Allied
Chemical & Dye Corporation, entered the market with its Carbanthrene range.®® In
1928 the production of vat dyes, excluding indigo, grew to 6.3 million pounds,
representing almost 7 per cent of total dye production in the USA. '

Competitive pressure compelled the General Aniline Works to supplement its
imported products by entering the vat dyes market. In 1927, 157,000 pounds of Indan-
threne Brown R was made at Linden in powder and paste forms.> In 1928 the Alizarine
Department was merged into the new Vat Colors Department. The product line was -
expanded in 1929 with Indanthrene Olive RA, Indanthrene Dark Blue BOD Paste, and
Indanthrene Brilliant Orange RKA, all replacing the imported types.>! The 1. G. Farben
designation Indanthrene would be used until the end of vat dye production at Linden
in the 1970s. .

Another important development was the conversion of sulphur black into a blue
colorant. This was a further example of the growing capabilities of American manufac-
turers. In 1925 an attempt was made to introduce an L. G. Farben process at Linden, but
it wasa total failure. Three years later the Linden Sulfur Color Department achieved the
successful conversion and a special Sulfur Blue Department was created to take
advantage of the important new commercial product.

During 1927, 1. G. Farben sent a team of technical specialists to the USA to expand
and reorganize the US facilities. In June 1928 I. G. Farben consolidated the General
Aniline Works, Agfa-Ansco, Winthrop Chemical Company and its shareholdings in
two other foreign subsidiaries, Norsk Hydro of Oslo and dyemaker Durand & Hugue-
nin of Basel, into the Swiss holding company I. G. Chemie (Internationale Gesellschaft
fur Chemische Unternehmungen A.G.). The following year the American, firms
merged to become the American L. G. Chemical Corporation of New York. Financial
control was exercised through 1. G. Chemie. I. G, Farben guaranteed the dividends of
1. G. Chemie in return for the option to purchase I. G. Chemie’s foreign investments at
book value.>2 These manoeuvres enabled 1. G. Farben to further strengthen its position
in the USA, its leading market, and to raise funds in the capital market to pay for the
restructuring costs.?

By the close of 1932, I. G. Farben had invested US$12 million in modernizing and
expanding its US dye operations. Though the profits in 1930 were insufficient to cover
variable costs as a result of the new investments, I. G. Farben became one of the big four
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dye producers in the USA. Together, I..G. Farben, Du Pont National Aniline & Chem-
ical and Calco Chemical (an American Cyanamid subsldxary) held a 90 per cent share
of the US market. During the following years there were further transfers of technical
experts from Germany, including Dr Francis P. Bluemmel, who, with almost a decade
of prior experience at Ludwigshafen, joined Linden to take charge of intermediates in
1935. Later he was appointed supervisor of process development for vat colours,

The introduction of synthetic fibres stimulated the invention of new dyes. Celliton
acetate colorants, mainly based on derivatives of 1- and 1,4-aminoanthraquinone, were
introduced by 1. G. Farben in 1934. Shortly after, Linden made some members of this
class. Also in 1934, there appeared a completely new chemical class of colorant, the
phthalocyanines, introduced by Imperial Chemical Industries (ICl) in Britain. Much
to the surprise of ICI, the manufacturing process was quickly improved by I. G. Farben
which introduced its products as Heliogens. They were manufactured at Linden from
1936.>¢ Another source of know-how at General Aniline was based on licensing of
Algosol (soluble vat) dye and intermediate processes from Durand & Huguenin.

Diversification: Amino Resins and Surface Active Agents at Linden

During the 1930s the American chemical industry embarked on extensive diversifica-
tion, stimulated by new needs, such as the requirements of the electrical and automobile
industries, and discoveries made possible through advanced research facilities that
arose from dye research. Du Pont became synonymous with polymers, particularly
nylon, and American Cyanamid with amino resins, notably melamine, and sulfa
drugs.> Diversification at General Aniline was also extensive, though closely tied to

innovations made at I. G. Farben, at first amino resins and surfactants. :

Commencing in 1931, the Linden plant manufactured amino resins based on I. G
Farben patents and arrangements with European and US manufacturers, including
American Cyanamid. Manufacture of I. G. Farben Unyte urea-formaldehyde resin was
carried on through a subsidiary, Unyte Corporation. The Unyte unit was managed by
Max W. Levy, who had worked on sulphur dyes at Linden in 1919, and then moved on
to the first manufacture of intermediates, also in 1919. In 1936, Unyte combined with
Toledo Synthetic Products to form the Plaskon Company. The products later included
phenol (bakelite type) and melamine resins, In 1948, Plaskon, which operated in the
then building No. 35, was acquired by the Libby Owens Ford Glass Co., of Toledo,
Ohio, and soon after resin manufacture at Linden ceased.’¢ :

Detergents represented far greater potential for growth, in part because of the intense
competition among amino resin producers. I. G. Farben was an early manufacturer of -
synthetic detergents (surface active agents, known today as surfactants). These synthetic
products were soon appreciated for their far superior emulsifying, wetting and dispers-
ing properties when compared to soap and found many industrial and consumer appli-
cations. In 1930 the Igepon A products, fatty acid esters of hydroxyethanesulphonic
acid, were first marketed in Germany. The A stood for athan, or ethane. The Igepon T
products, introduced the following year, were amides formed by reaction of fatty acids
(such as oleic acid) with taurin compounds (aminoethanesulphonic acids). The
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General Aniline Works quickly saw the market potential for these products in the USA,
obtained the basic technology from I. G. Farben and developed manufacturing
processes and applications at the Linden plant. Igepon A was produced in 1931; Igepon
T followed in 1932, as a powder made in a German-built spray dryer. In 1933 Linden
produced Igepon T gel in response to the textile industry’s preference for a non-dusting,
easy-to-handle liquid.5? This product, eventually the largest selling Igepon, was not
made in Germany. The surfactants business was very profitable due to patent protection
and represented the most significant area of diversification for Linden. In surfactants,
atleast, the generic model adopted for the introduction of novel dyes in the USA, based
on initial protection of knowledge, sometimes through imports and sometimes through
trusted employees, was not strictly followed .

Linden under 1. G. Farben

By 1937 the Linden plant was one of the larger manufacturing sites for organic chemi-
cals in the USA. As many as 300 dyes were produced in addition to 400 intermediates,
some of which were supplied to the Rensselaer plant for conversion to dyes, and the
two important surfactants. The dye range consisted of both commodity and specialty
colours. All manufacturing was carried out in batch operations. The largest volume
commodity products were run in dedicated equipment, Smaller volume products that
were run less frequently were made in flexible equipment. The multi-purpose reactors, -
generally located on the second floors of buildings, could withstand acid and basic
conditions, and high and low temperatures and pressures. The 145-acre site had a
power house; machine shop; lead burning shop; cooperage; laboratories (research,
control, analytical); pilot plant; and manufacturing buildings (Figures 2 and 3).

The Linden plant was divided into three rows, or blocks, of buildings designated A,
B and C, each running north to south, with the A block at the east, closest to the Arthur
Kill. The A block, that included the original structures dating from the World War I
period, included buildings for the production of the black and dark blue sulphur
colors, the warchouse, power house, and the first administration offices (later moved
to building No. 100 in the B block). All machinery was electrically driven by 220 volt
current supplied by a steam-driven generator. Compressed air was supplied by central
compressors in the power house. Steam was produced at both 90 psi and 450 psi and
distributed throughout the site.’® The B and C blocks contained modern buildings,
made of steel and brick or concrete, and fitted with large windows for light and good
ventilation,

Intermediates for azo dyes were produced in two buildings, Nos. 46 and 49, in the B
block, each bridged to a four-storey building, No. 48, built in 1934, that on the lower
floors served as a warehouse, and above them housed the control laboratory. The older
building, No. 46, dating from late 1928, was used for intermediates that required a long
manufacturing cycle or campaign (2-10 days) for processing. In one section there was

. along row of kettles for acid reactions, such as sulphonations and nitrations, at temper-

atures of up to 150°C. The products, transferred by compressed air to diluting kettles.
or tanks, were precipitated by adding salt or by neutralizing excess acid with lime.
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Figure2 Plan of Linden Factory, General Aniline & Film.

Products were then separated by filter presses or brick-lined vacuum filters. In most
cases the processing was completed at this stage and the finished product discharged
into barrels. The flexibility of equipment allowed the processing of eight to 14 different
products simultaneously. One hundred different products were made in building No.
46 in 1937. The newer intermediates building, No. 49, erected in 1937, was designed for
products requiring shorter cycles and processes that required organic solvents, such as
vat dye processes. It included a distillation unit for recovery of solvents. '

The laboratory in building 48 also provided space for research facilities. It was there
that on 26 August 1936, Dr Paul Nawiasky, a vat colour expert from Ludwigshafen,

Figure 3 Linden, locking North, July 1947. At right is block A, with, closest, building no. 204, the newly °
constructed pilot plant, mainly fof acetylene chemistry. At centre is block B, and at left is block G, with building
No. 53 closest, Photograph courtesy of Newark Public Library.
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inaugurated a formal research department. His staff consisted oftwo, a Dr Menard, who
leftafterashortwhile,and GusLuttringhaus, the firstlabdtatoryassistant. The laboratory
contained eight benches and was known as the Grasselli General Laboratory. Later
members of the department included Dr Albert Vajda (joined November 1937), Dr
Werner Freudenberg (October 1939), later with the Intermediates Department, Dr Jesse
L.Werner (December 1938),and DrJohn Taras (October 1939), subsequently associated
with Vat Colors. In 1938, the management named the laboratory the Research Labora-
tory. Its principa] function wasdye research. In the sameyear, building 48 wasenlarged,>®

The main structures in the C block, dedicated mainly to alizarin and vat processes,
were two large buildings, Nos. 50 and 52, connected by a bridge known as building No.
51, that housed the control laboratory for processes conducted in this block. On the
ground floor of the north building, No. 50, trucks delivered raw materials and received
containers of finished dyes. As in the B block, the second floor. housed kettles in which
intermediates, some made in the B block, were converted into dyes. The dyes, usually
in liquid suspension, were separated by filter presses on the third floor. The dye filter .
cakes were then transported across the bridge to building 52 where they were dried or
mixed as pastes. The drying was done on the third or top floor, the grinding on the
second and the milling on the ground floor. Building 53, to the south, was erected in
1938, and from then on served as the finishing and warehousing unit. Imported Celli-
tons, for example, were dispersed and standardized there.

Rensselaer and a Merging of Interests

The Rensselaer site was just under half the size of Linden and the arrangement of build-
ings more compact. There the ordering in blocks similar to Leverkusen was also
~ adopted during the period of expansion carried out from the mid-1920s. Building No.
75, completed in 1932, and expanded in 1936 and 1942, housed the analytical, research
and dye laboratories and offices for the works production management and account-
ing. The various structures represented ‘examples of purely functional industrial build-
ings mixed with an amalgam of Bauhausian, International Style, and Art Deco-inspired
architecture’.50 . _

General Aniline now dominated the vat and azo dye markets as a result of the many
patents assigned to it by I. G. Farben and the expansion of its facilities. For a while, the -
company was the leading producer of dyes in the USA, at least until Du Pont caught up
in the late 1930s. Despite the Depression, dye manufacture in the USA during 1936 was
at record levels, 54,100 metric tons, which was 4500 tons greater than in 1929, the
previous record year. In 1938 there were 1220 employees at General Aniline.

The war in Europe initiated major changes in the ownership, management and
direction of General Aniline. In late 1939 . G. Farben prudently dropped the 1. G.
initials in the name of its American holdings, forming the General Aniline & Film
Corporation. This move merged the General Aniline Works with Agfa-Ansco, which
marketed Agfacolor film in 1936—one year after Kodak introduced Kodachrome—
and Ozalid, maker of blueprint copying machines. However, war in Europe meant,
once again, shortages of supplies from Germany, including of photographic chemicals
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for Ansco. In the case of colour formers, derivatives of aromatlc amines, not even the
formulae were known.

US Government Ownership

Concerns over possible Nazi influences on US industry led investigators from the Secu-
rities and Exchange Commission to raise questions about the ownership of General
Aniline. After they received evasive answers from three members of the board,!
government officials concluded that I. G. Chemie was no more than a dummy corpo-
ration for 1. G. Farben. The decision was made to remove German board members.5?-
The 1. G. Farben influence that began in the collaborative arrangement between
Bayer and Grasselli in 1924 came to an abrupt end following US entry into World War
I1in December 1941. The Treasury Department immediately installed 17 secret service
agents in the main offices and plants of the corporation to ensure US control of all
activities and prevent disclosure of sensitive information to Germany.®
Then in January 1942, the Treasury Department ousted five German-born execu-
tives, all naturalized American citizens, for personifying the Nazi domination of the .
company. These officials were the senior operating executives of the corporation, One
was Rudolph Hutz, vice president in charge of general production and a director, who
had been interned in World War 1.5 Fifty other executives and key workers, regarded
as undependable, were also fired. They included engineers Angermueller and Kropp.
On 16 February 1942, the Secretary of Treasury issued an order for transfer of stock
to the government, that is, formal seizure of the assets of General Aniline & Film as
enemy property. Four American businessmen were put in charge as appointees of the
Treasury, charged with redu'ectmg activities to the war effort: Robert E. McConnell,
with a background in mining and banking, as president; and, as vice presidents, George
Moffett, chairman of Corn Products Refining Co.; Robert E. Wilson, president of Pan
American Petroleum & Transportation Company; and Albert E. Marshall, president of
Rumford Chemical Works. The first director of the dyestuff division' was Colonel
Joseph H. Bates, of the Bates Chemical Co., Inc., of Lansdowne, Pennsylvania, who
served from March 1942 until the end of 1943. Reorganization in July 1943, after Leo
T. Crowley replaced James E. Markham as Alien Property Custodian, led to the
" appointment of George W. Burpee as president. Evan C. Williams, formerly at the Shell
research laboratory in California, was vice president and director of research.
Following Americanization, General Aniline & Film Corporation supplied 50 per ’
cent of the federal requirements for vat dyes used in military uniforms and was the
largest producer of this dye class in' the USA. Head of vat dyes at Linden after the
government took over was Russell Baker, a 1916 graduate of Lehigh University who
joined Grasselli Chemical in 1920 to take charge of the alizarin section. At the end of
the 1940s he became general manager of the plant. Emnest K. Halbach, then president
of GDC, served on the Industry Advisory Committee of the War Production Board that
helped the government secure chemicals, including dyes, for war production. General
Aniline had a distinguished war record, with both Linden and Rensselaer receiving the
Army-Navy E production award for outstanding production of dyes for uniforms,

LINDEN-OPRA-014032



History and Technology 203

camoutflage cloth and smoke bombs; synthetic detergents; waterproofing compounds
for tents; mildew preventatives; and chemical intermedfates. Almost 15 million pounds
of dyes were produced in 1943 for military purposes alone, some 6 million pounds
more than in the previous year. Corporate sales rose from US$40 million in 1941 to
almost US$60 million in 1943 as a result of the record production of dyes, synthetic
detergents and photographic products, aided no doubt by the influence of Halbach in
procuring orders via GDC.% , '

An important strategic asset, including in the military sense, that came into the
hands of the Americans arose from a 1940 agreement over patents between General
Aniline & Film and I. G. Farben, whereby General Aniline became owner of certain key
German innovations. The agreement covered research, inventions and technical
knowledge and experience. Included were details of novel high-pressure reactions of
acetylene, some of which had been investigated at Linden from 1937, including vinyla-
tion, the reaction between acetylene and alcohols to form vinyl ethers. A new pilot
plant, building No. 201, had been erected for this type of work in 1940. Soon after, in
1941, building No. 201 came under the control of Dr Hans Beller, a former Ludwig-
shafen chemical engineer, whose main challenge was development of a completely
different product, namely carbonyl iron, based on both patents and know-how previ-
ously acquired from I. G. Farben,% His endeavours enabled the Linden plent to
produce carbonyl iron powder, used to manufacture radio frequency electrical cores
needed by the military. In the first step, iron pentacarbonyl was produced by a high-
pressure reaction between iron and carbon monoxide. This intermediate was then
decomposed by heat to form chemically pure iron. The resultant powder consisted of
very fine spherical particles with superior electromagnetic properties. It was so critical
to the military that a standby plant was built at the Huntsville Arsenal, Alabama,
following failure of the competing Ferroline Corporation process at Shreveport,
Louisiana. General Aniline was retained to design the plant and start it up in July 1943.
After 125,000 pounds of strategic inventory was produced, the Huntsville plant was
mothballed until 1949 when it was restarted and leased to General Aniline.*’ Linden
production was then transferred to Huntsville.

More Wartime Research and Development

Prior to 1942, General Aniline & Film depended on I. G. Farben for research to support
all of its business areas. Though General Aniline had not duplicated 1. G. Farben
research in the USA, details of a few innovations made at Linden were sent to Germany.
These related mainly to dyestuffs. A small amount of research was carried on in the
photographic film plants. Certainly, no fundamental research or expansion into new
fields was done. ‘The result of this policy was the complete subservience of the
Company [General Aniline] to its German associate, for the results of the German
research were never disclosed to the Company.’ Moreover, '
in many cases important material was only communicated verbally to the most trusted

employees of the Company on the occasion of their visits to Germany ... . The information
thus obtained was not disclosed to other employees of the Company. Thus on several
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occasions when the man in possession of information died [General Aniline] was obliged
to send another employee to Germany for instruction in the particular process.5

The outcome was that after the government takeover General Aniline had 3900
patents in its vault but lacked the technical staff to commercialize the inventions. The
US management team committed US$10 million to create a first-class research organi-
zation, the Central Research Laboratory, established in the Lehigh Valley, at Easton,
- Pennsylvania, in the summer 1942. The location was chosen because a five-storey

building, with 70,000 square feet available, leased from the Stewart Silk Corporation,

could be immediately occupied. This was an important consideration at a time when

there was a shortage of construction materials. By the autumn of 1942, some 50 chem-

ists, engineers, physicists and technicians had been brought together by Dr William D. _ )
- Hanford, the research manager. The researchers came from both within the corpora-

tion and leading scientific institutions in the USA.5° The staff was soon increased to 400

employees, making the laboratory one of the largest industrial research centres in the

USA. The early effort was focused on dye chemistry but was soon extended into

broader fields, including high-pressure acetylene chemistry. '

The Easton laboratory was some distance from the General Aniline dye plants: 65
miles from Linden and 195 miles from Rensselaer. Under normal circumstances, at
‘least around 1940, a company’s research facility would be located closer to a produc-
tion site to allow field visits, conduct pilot tests and promote the exchange of informa-
tion. However, war with Germany was underway and the government was anxious to
move quickly to protect and develop the technology of the seized company. The latter
may also have been factored into the decision to site the research laboratory in a rather
remote location. Treasury Department agents closely monitored the activities and
communications of the research staff. German chemists, including even senior manag-
ers believed to have close ties with their homeland, though not high security risks, were
reassigned to the Easton laboratory. One such chemist was Harry Grimmel, who had
worked for Bayer at Leverkusen and came to Rensselaer in 1926 as general manager. He
was appointed research section head in azo dyes at Easton. One of his first assignments
was the preparation of a historical summary of the dye industry for his new masters.
After his forced transfer to Easton was over, Grimmel léft the company in 1947 and
founded Metro Dyestuffs in Coventry, Rhode Island, later incorporated into Hoechst
Chemical Corporation.”® Ferdinand Max, senior manager of General Aniline Works,
was similarly reassigned to Easton in 1942 as director of vat dyes research. Max left the
company in 1948 to join competitor Ciba States Limited that was planning to manu-
facture vat dyes at Toms River, in Ocean County, New Jersey. Another German chemist
assigned to Easton was F. Reichel whose fiancée lived in Germany. When Allied bomb- .
ing of German cities began, Reichel complained to his neighbours, who called in the . ,
FBI. Reichel was handcuffed in the Easton laboratory, carted off to Ellis Island and later
to a special prison. . o

Angermueller was replaced by David E. Pierce, who in 1945 was appointed chief

engineer for Linden, Rensselaer and Easton. The pre-war works manager Paul Strubin
remained at Linden, probably because he was of Swiss origin. The only former German
chemists allowed to remain at Linden were the few who were Jewish, were married to
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Jewish women, or who had expressed strong anti-Nazi sentiments. They included
Beller, who was moved to Linden in 1941. Some had béen assigned to posts outside of
Germany, including at Agfa- Ansco, by sympathetic managers at certain divisions.”?

In 1942, the Linden research laboratory became known as the Grasselli Research
~ Laboratory, to distinguish it from the Easton facility. From August 1942, the Grasselli _
laboratory included an Ansco division that undertook research into photographic
materials. The constitutions of the important colour formers were quickly worked out
with the aid of chemists at Easton. The outcome was production from 1942 of colour
formers in what was known as Department 600, erected on the roof of building No. 48.
In 1943, after 15 chemists were transferred to Easton and four to manufacturing
departments, the Grasselli Research Laboratory became the Process Development
Department of what was now the General Aniline Works Division. '

By 1945, the Easton Central Research Laboratory employed 107 research workers, of
whom 67 had PhDs, or higher degrees, including in physics. Research and process
development was carried out elsewhere by specialists that included 68 men' with
degrees in engineering and science. Research expenses had climbed from US$382,000
in 1941 (of which US$13,000 was spent on basic research) to US$2,445,000 in 1944
(US$1,582,000 on basic research). By the late 1940s, annual research expenditure
exceeded US$5 million. The General Aniline Works Division manufactured dyestuffs
and auxiliaries used in the dyeing processes, miscellaneous chemical products, includ-
ing detergents, carbonyl iron powder, and resins; the Ansco Division manufactured
photographic films, papers and chemicals, as well as cameras; and the Ozalid Division
produced sensitized materials and machines for printing and developing. :

Easton pioneered automated methods for standardizing dyes with respect to shade,
strength and brightness. Dr Isaac H. Godlove was senior physicist at the Easton labora-
tory, which he joined in' 1943 after working for the Munsell Color Company and Du
Pont. The colour research of Godlove and his colleagues Harry Hemmindinger and
Hugh R. Davidson led to the development of the General Aniline Librascope in 1949,
The Librascope represented breakthirough technology that enabled colour measure-
ment and analysis in only a few minutes with a high degree of precision. The instru-
ment would find practical applications in dye plants and textile mills where it resulted
in objectivity in colour testing.”? Godlove published many technical articles and was ~
recognized as a leader in the field of colour and its application to human psychology.

The Early Post War Period

During 1944 and 1945 production of dyestuffs at General Aniline was at record levels,
and in the latter year was twice that achieved in 1941. The Linden plant was producing
800 different dyes and 700 intermediates. Edwin Meier, the Swiss chemist who joined
Grasselli in 1918, washead of the Sulfur Colors Department that also made surface-active
chemicals. There were around 65 sulphur colours and an equal number of surface active
and auxiliary chemicals employed in the textile industry. Novel surface-active products
and allied detergents were bringing in greater profits than sulphur colours. New products
included Nekal NS, a wetting agent for textile treatment, and Glim, a liquid for quick,
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easy dishwashing, developed during the war and mtroduced in 1946. Products
manufactured for Ansco in Department 600, mcluded 6 colour formers, and 14
sensitizing dyes.

The two dye-making plants employed almost 4000 people a.nd produced at the rate
of 75 million pounds of dyes and intermediates per year. Rensselaer was turning out

1200 different dyes and 1000 dye intermediates.”> In 1945, Burpee announced that

there was ample dye production capacity to meet the needs of the textile industry.

However, by the beginning of 1946, when monthly production of chemicals at Grasselli '

was 5 million pounds, there was a large unfilled export demand for dyes. - : '

The monthly research letters provide a useful glimpse of activities at Easton. Most

* . work focused on exploiting the patent position held as a result of the 1940 agreement. ' i
‘These patents deal, to a very large extent, with the chemistry of acetylene and for new
methods of handling acetylene under pressure and at high temperatures. Under these
patents,’ it was recorded in December 1945, ‘two products have been developed
through the pilot plant stage: (1) Polectron ... and (2) Koresin ... . Both of these prod--
ucts require the same general technique for handling acetylene under pressure.’4
Research had been hampered under the wartime conditions, but had subsequently
been placed on a systematic footing, particularly the polymerization mvolvmg methyl
vinyl ether and other ethers. Studies into the role of peroxides as initiators in vinyl
polymerization were also conducted and, as a result, the first polymerizations of vinyl
pyrrolidone, obtained in five steps from acetylene, were carried out at Easton using
hydrogen peroxide at 100°C. Information from Europe ‘on new method for synthesis
of acrylic acid esters ... fits nicely with our work on the development of acetylene
chemistry.’ There was an interest in novel vat dyes.and dyes for nylon. More physicists

- had joined the staff at Easton, ‘which enables fundamental research on properties of
dyes, detergents, polymers.””> On 1 October 1946, Hanford was replaced by Dr Arthur . -
L. Fox, who had joined Easton in 1942 from Du Pont to take on applications research.
Assistant director of research was Warren F. Busse, previously section leader in physics
at Easton.

The Grasselli laboratory, or Process Development Department, at Linden had a staff
©of 130, including 26 chemists and engineers and consisted of five sections: Vat Colors;
Intérmediates; Ansco; Process Engineering; and Analytical. One of the most ambitious
and capable chemists in the department was Jesse L. Werner, who joined General
Aniline as a research chemist after receiving his PhD from Columbia in 1938. He was
group leader in the Vat Colors Section during 1942-6 and then section leader of the
Intermediates Section. He also served as technical librarian and would later head
General Aniline. In May 1946, Hans Heer, who had undertaken research into alizarin 4
dyes during the 1920s was appointed head of the Vat Color Department.”® Nawiasky
and colleagues developed wetting agents and Heliogen blue in the Process Develop- ‘
ment Department.

To meet the tremendous growth in manufacturmg operations an increased water
supply was essential at Linden, particularly for cooling purposes. Until 1945, the source
was the adjacent Du Pont works. General Aniline decided to draw directly from the
waters of the Arthur Kill, that had one-third the salinity of sea water. A new pumping .
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station was erected on bedrock below the Arthur Kill during 1945-46, The intake was
located at a depth of 24 feet below average tide level and the low temperature provided
good cooling efficiency. The flow ranged from an average of 5000 gallons/minute to
9000 gallons/minute in the summer. A disadvantage of using this water source was the
high concentration of chloride-and dissolved solids. However, corrosion was less of a
problem than buildup of scale in cooling equipment. As a result, the cooling equipment
had to be oversized and mechanically cleaned of scale about every two years. The use
of once-through cooling water had another advantage for the Linden plant, but it came
at the expense of the environment. The wastewater effluents from production were
combined with the spent cooling water in a common sewer and returned to the Arthur .
Kill without any treatment.”” : _ A

Some renumbering of the Linden buildings had taken place in 1946. Those engaged
in dye and allied organic chemical production were designated numbers 1 to 99,
administration buildings were numbered 100 to 199, and buildings that manufactured
products other than dyes were numbered from 200 on. Two letters followed the
numerals, The A, B, and C blocks, from south to north determined the first letter. Then
the entire tract of buildings was divided into sections running from west to east, which
determined the second letter. |

Reppe Acetylene Chemistry in America _
In May 1946, president Burpee announced that work had commenced on a new

'US$1,250,000 building at Linden that would serve as a semi-works and pilot plant for

the manufacture of chemicals from acetylene. This was the first unit of its kind in the
USA. The. two-storey building, according to the numbering scheme, was No. 204 (or
204AA, with the two letters added), located on a vacant area at the south of the A block.
Some 640 piles supported the foundations. One of the two wings was made available to
the Process Development Department and the other to the New Products Develop-
ment Department.”® The building incorporated a reinforced explosion-proof stall for
high-pressure acetylene experiments (Figure 3). The acetylene was produced from
calcium carbide in a nearby building, because natural gas was then considered too
expensive as a source.

Acetylene-derived chemicals represented a major technology breakthrough for
General Aniline and became an outstanding commercial success. The basic research for
safely reacting the highly flammable gas with other chemicals at high pressures was
done by J. Walter Reppe at I. G. Farben from the late 1920s.7° In England, ICI had
undertaken similar work in the 1930s, but did not advance beyond a small-scale
process.’? General Aniline acquired the Reppe acetylene inventions in the last batch of
850 patents received from I. G. Farben in 1940. The Easton laboratory developed
syntheses for 30 products that showed potential commercial applications.

The starting point for many of these products was the reaction of acetylene under -
pressure with formaldehyde to form butynediol. This was reduced to butenediol and
then to butanediol. During World War II, Linden produced small quantities of two
acetylene products for the military, Polectron and Koresin. Polectron was poly(vinyl .
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carbazole), also made in Germany as Luvican, The Grasselh product was useful in elec-
tronics, for insulation and where high operating temperatures were employed. Tt was
similar to styrene but had improved heat resistance; mass polymerization gave almost
clear glasslike castings. However, for peacetime use it suffered from high cost, lack of -
uniformity, poor colour and poor mechanical properties. Copolymers of vinyl carba-
zole and styrene were found to have good moulding properties. Koresin, also first
developed in Germany, was a condensation product of acetylene and p-tert-butyl
phenol, and was a very effective tackifier for GR-S synthetic rubber. John W. Copen- -
haver at Easton was one of the leading GAF experts in acetylene chemistry and with
Maurice H. Bigelow, affiliated with the Plaskon Division, wrote the authoritative
volume on the subject, following extensive investigations in post-war Germany.?!

The most important product arising out of the acetylene work at Grasselli was vinyl
pyrrolidone, originally discovered by Reppe’s group at Ludwigshafen (Figures 4 and 5).
It was the monomer for poly(vinyl pyrrolidone), a white powder, soluble in both alco-

. hol and water, that served as a valuable blood plasma extender, made first in Germany
in 1942 and during the early 1950s at Linden. Tt formed transparent films on glass,
plastics and metals, and found application in the formulation of cosmetics, particularly

_hair sprays. The polymer known as Polyclar, was manufactured at Linden until the
1980s and the copolymer Gafquat 755 until 1991. '

The marketing of vinyl derivatives and polymers was taken over in 1952 by Jesse
Werner, when he was appointed director of commercial development (a post be held
until 1959, when he was appointed vice president of the corporation). A US$6 million
acetylene chemicals plant at Calvert City, Kentucky, came on stream in 1956. Linden’s
Hans Beller, who had earlier cooperated with Easton in acetylene products research,
was project director during the construction phase and the first plant manager. The
technology was difficult and there were two serious explosions in the early years.
However, General Aniline was the only producer in the USA, at least until the Dow-
BASF process was introduced in 1958, The Calvert City plant lost money until 1962,
when the business became highly profitable, with gross profit margins in excess of 50

acetyiide o acetyiide
copper
iyl Acstylene  cebaysi Butynediol v
Coldumoarbde ———> euzcH Sosmpm” Hocugcaqcmorc—’-

dehydrogenste over ‘
‘ Butenediol 1 m;;:\mmm coppsr cati!
H2C —CH2 H2C — GHp . H2C — CH2
\ o N = N
H2C - C H2C C, HC
N o A X, N Yo
| I
pymoiidone -
{butyrolaciam) H CH=CHz
vinyl pymolidone

Figure4 Scheme for Synthesis of Vinyl Pyrrolidone from Acetylene.
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Figure5 Distillation of Vinyl Pyrrolidone in High Pressure Preparations Laboratory, Easton, 1952, Photograph
by Russell C. Aikins, Urban Archives of the Sarnuel Paley Library, Temple University, Philadelphia. (Every effort
has been made to trace the curzent copyright holder; the authors will be happy to make arrangements with

" whoever holds the copyright, should they come forward.)

per cent on production costs beyond the breakeven volume.®® A second acetylene

" chemicals unit was built in Texas City, Texas, in 1968 to fill the demand for the many

new applications of the products. The acetylene was produced from petrochemical

fractions. Elsewhere acetylene-based syntheses had been replaced mainly by those -

based on ethylene, also used in the producuon of an important Grasselli product,
ethylene oxtde

Detergents and Surfactants

Another outcome of wartime work was the consumer-oriented liquid detergent Glim,
made at Linden and marketed from 1946, though the company lacked the sales exper-
tise and cash to enable growth of this product. Also, manufacture depended upon a
process for synthesis of ingredients covered by a patent held by Rohm & Haas. In 1948,

_ General Aniline sold rights to B. T. Babbitt Inc. and from then on made the detergent ,
base for the wholesale market.

A more significant development at Linden in the 1940s was the production of Igepal
non-ionic surfactants by the reaction of alkyl phenols with ethylene oxide. During

1950-51, surfactant production was undertaken on a large scale at both Linden and -

Rensselaer as part of a US$2 million project.¥ In 1956, General Aniline drew up plans
to produce at Linden on a larger scale the Igepals and the sulphated anionic derivatives
called Alipals. This included manufacture of the ethylene oxide and alkyl phenols. A
US$8 million surfactants plant was constructed in 1957, including an ethylene oxide

‘unit, located at the western end of the site, based on the Scientific Design Co. process.
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and rated at 60 million pounds per year capacity. It was also equipped to manufacture
ethylene glycol for the anti-freeze and fibre markets as well as diethylene glycol. The
ethylene was delivered by pipeline from the nearby Bayway Refinery of Esso Standard
Oil. A second surfactant unit was built the same year on part of the 55-acre Calvert City
plant site.%® Ethylene oxide products now covered Igepal, Emulphor, Peregal and Diaz-
apan textile auxiliaries that included emulsifiers and a range of dispersing, wetting and
cleaning agents. .

Decline in Business

Corporate sales had reached a peak of US$73 million in 1944 with a net operating profit
of US$3.5 million after taxes. During 194546, however, and despite growing demand
for and output of chemicals, the corporate financial performance declined and there
were indications of serious problems within the company. The General Aniline Works
Division sales were 5055 per cent of the corporate total but contributed 80-90 per cent
of the total profit. In 1946 corporate sales slipped to US$63.5 million with net operating
profit of US$2.7 million. It was only the elimination of excess profits taxes that saved
the company from a disastrous financial performance. The profit shortfall was even
more obvious when compared to General Aniline’s three major competitors, whose
1946 profits increased 4045 per cent in one of the best years ever for US industry. It is
instructive to consider how this situation arose, particularly as a result of the changes
in ownership. ' .

Orie major problem was that the control of General Aniline by I. G. Farben during
the 192841 period created inherent weaknesses. Things worked well when the parent
company supplied a steady stream of patents, new products, intermediates, manufac-
turing processes, machinery and executive and technical staff. When in 1942 this link

‘'was broken, General Aniline struggled to become an independent company. Setting up

an effective research organization and hiring capable US managers to run the plants
was a slow process because of the manpower shortage during World War IL In terms

-of production capabilities, the company always lacked the raw material integration of

its competitors and had to purchase large volume starting materials from them. By the
mid-1940s the General Aniline plants were relatively inefficient and did not measure
up to the best US chemical industry practices. A glaring example of lack of action was
in handling of wastewater, where the Linden plant discharged untreated effluent to the
Arthur Kill. General Aniline’s competitor, American Cyanamid, at Bound Brook, New
Jersey, had invested US$0.5 million in a multi-stage wastewater treatment plant in 1940
to meet state standards.® .

Another legacy of 1. G. Farben that burdened General Aniline’s costs was GDC, its
exclusive selling agent whose stock was also seized by the government. GDC had a
perpetual contract to sell all dyes and chemicals, charging General Aniline a 15 per -
cent commission. The sales commissions cost it US$6 million in 1946. GDC operated -
out of an expensive nine-storey headquarters/warehouse building that it had erected
in Manhattan before the war.®” It scheduled plant production and totally controlled
customer relations, disconnecting plant personnel from important feedback.
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concerning the quality and performance of products. This separation also meant that
when General Aniline sold its products directly to users, it could not use the trade-
mark names of GDC, The outcome was Antara Products, from 1951 known as
Antara Chemicals,®® The government purchased GDC stock from the shareholders,
mainly Halbach, in 1945, and in 1953 the Justice Department merged the company
into General Aniline & Film Corporation.®® By that time the acronym GAF was in
general use, including on the railroad tank cars that shipped vinyl pyrrolidone.

The second major problem facing General Aniline was continued government
control. Plans to privatize the company were stalled when Interhandel, the Swiss
successor to I. G. Chemie, sued the US government in 1948 to recover the stock. Inter-
handel claimed the dividend/option agreement with I. G. Farben had been cancelled in
1940 and that the USA had illegally seized the assets of an independent firm headquar-
tered in a neutral country. The case would be argued in the US and international courts
for years. During government ownership, General Aniline could not raise capital
through a stock issue or use company stock for a merger to grow and diversify its busi-
nesses. In 1945, General Aniline borrowed US$10 million from a group of banks and
in 1947 secured a US$15 million insurance company loan from Metropolitan Life for

capital expansion. In 1947, two major compsetitors, Du Pont and American Cyanamid,
 raised US$125 million for their expansion plans.

Government ownership also resulted in a weak top management. The president and
directors positions were often filled according to political patronage and turnover was
extremely high, During 193947 52 men served in directorship positions. Many of the
top executives lacked chemical industry experience. Some had other businesses and

- worked only part time. The focus was on short-term operational performance; strategic

planning to assure the success of General Aniline had a lower priority. Decision making
was paralyzed by executives who feared the loss of their jobs if, and whenever, the
government sold the company. Between 1942 and 1952, some 82 executives departed.
Asaresult there was very little of the sort of risk-taking that would probably have enabled
the company to grow at the same rate as its competitors. A good example of the lack of
confidence happened after a chemist at Easton, V. Tulagin, invented a new dye system
for colour photography. His boss, Dr Carl Barnes, viewed the discovery as superior to
the Kodak system, Barnes presented details to the company president but it was rejected,
since management could not believe that a chemist in the Easton laboratory could beat
Kodak. Barnes quit General Aniline and would later become vice president of research
at Food Machinery & Chemical Company (FMC Corporation). Acetylene specialist
Copenhaver left Easton to join the chemical engineering firm W. M. Kellogg in 1949.
Many other promising young scientists hired in the early 1940s resigned a few years later
when it became obvious that their inventions would not be commercialized.”’ '

Revival: A Chemicals Strategy

- The period of decline came to an end with the appointment of dynamic new manage-

ment figures, First was Jack Frye, who in 1947, as president of Transcontinental and
Western. Air (later TWA), was fired by Howard Hughes. Frye used his political -
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connections to land the top job at General Aniline, chairman of the board, in April
1947. Burpee was re-elected president of the company at-that time, when General
Aniline employed 9500 people, including at the Ansco and Ozalid divisions. Although
Frye had no chemical industry experience, he proved to be a very capable executive
during his 8-year tenure. Sales and profits rebounded to record highs in 1948. A year
later, Frye brought in John C. Franklin, also previously at Transcontinental and West-
ern, as vice president. They both left General Aniline in 1955.

Demand for dyes was still growing. The Linden plant operated 24 hours a day, 7 days
a week, with three shifts each day. In May 1949, it employed 2365 people and was the
largest producer of vat dyes in the USA, which was now the main dye-manufacturing
country in the world and would remain so until 1970.

Rensselaer also participated in the expansion of chemicals production. Rensselaer
pioneered the manufacture of optical brighteners, asinvented at I. G. Farben before the

« war, under the Blancophor trademark for the textile industry. Several ultraviolet
absorbers were also produced under the trademark Uvinul. These products, mainly
benzophenone derivatives, protected plastics and coatings from deterioration by light.

Frye, however, saw the main growth opportunities in chemicals other than dyes,
where the integration advantages of Du Pont, National Aniline (Allied Chemical and -
Dye Corporation), and American Cyanamid, all manufacturers of primary intermedi-
ates, could not be overcome. In keeping with this strategy, General Aniline in 1951
borrowed a further US$10 million from Metropolitan Life to fund capital expansion
projects in acetylene chemicals and surfactants and the installation at Linden of
electrochemical mercury cells for production of chlorine and caustic soda.

General Aniline had significant requirements for chlorine and caustic soda in the
manufacture of dyes, intermediates and chemicals at Linden and Rensselaer, in addi-

“tion to a strong merchant market in the northeast. A US$5 million unit came on stream -
in 1955 at Linden with a capacity of 50 tons of liquefied chlorine per day. The operation
was very profitable and daily capacity of chlorine was increased to 235 tons by 1963.%!
Further expansion was based on new BASF technology that was untested, at least in the

- USA. It took until the end of the decade before the new unit came on stream, following
extensive work by the Krebs firm of Paris, France.

In 1955, General Aniline moved the director of the Central Research Laboratory, Dr
Joseph W. Lang, to Linden. The purpose was to improve communication with the
plants and the marketing office in New York during a period of rapid expansion. Dye
research was transferred from Easton to Linden and Rensselaer depending on the prod-
ucts involved. Lang remained director of the Easton laboratory, where research in the
fields of acetylene chemistry, surfactants and analytical methods continued.®? The
research functions for the Ansco and Ozalid divisions had been moved to their respec-
tive plant sites in Binghamton and Johnson City, New York, several years earlier.

In the late l9509—early 1960s penod General Aniline increased its activity in the
pigments market.%? The growth of the pigments business led to the construction of a
new unit for phthalocyanine manufacture at Linden in 1966.%* The main products
were restricted to Heliogen blue and, by chlorination, green, despite earlier attempts at
Easton to extend the colour range. At the close of 1964, General Aniline had about 550
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employees engaged in research and development, over 200 were chemists, physicists,
and engineers holding ‘more than one college degree’™

General Aniline is Privatized
Government ownership probably made it easy for private firms to poach General
Aniline staff with promises of more lucrative financial packages. Phillip Kronowitt,
who in 1947 had represented the US government on one of the last Field Intelligence
Agency, Technical (FIAT) investigations of German dyestuff manufacturing, and some
other Grasselli chemical engineers and chemists, in addition to Max, left to join Ciba at
Toms River at the end of the 1940s. In 1952, they were joined, as head of research and
* development, by organic chemist Philip Wehner, who had worked at Easton during.
1942—45, and then at the University of Chicago, under an arrangement with the Atomic
Energy Commission. In 1968 he was appointed president of Toms River Chemical
Corporation. In 1953, thirteen General Aniline employees, unhappy with the political
appointees, including those from airlines and the entertainment world, left to join
Ernest Halbach at Verona Chemical Company (recently purchased from General
Aniline, following its earlier ownership by GDC) and establish Verona Dyestuffs, a
division of Verona Chemical. General Aniline filed suit against Halbach, claiming
US$6.2 million in damages for use of confidential information and trade secrets
“acquired by former emiployees.”” The suit was discontinued in 1954,
After a two-decade legal battle over the ownership of General Aniline, the Justice
Department reached an agreement with Interhandel in March 1963. The government
therefore gave some credence to the claim that the ties to I. G. Farben were severed in
1940. The stock was sold to the pubhc in 1965 for US$328 million with Interhandel
receiving US$122 million.’s :
The financial performance in 1965 set a record, with sales of US$215 5 million (a
12.1 per cent increase over 1964) and net income of US$13.2 million (a 23.1 per cent
_increase over 1964). All four product lines, dyes, chemicals, photo, and reprographic
products, showed good improvement. In 1964, Werner had split General Aniline into -
two divisions, one covering dyestuffs and the other non-dye chemicals. The dye range
of over one thousand individual dyes generated the highest ever levels of sales. New
dyes were added for nylon, acrylic, and polyester synthetic fibres. The GDC slogan
‘From Research to Reality’ accompanied advertisements for novel dyes such as Gena-
* cron for Dacron polyester, and Genacryl for Acrilan. The surfactant line, consisting of
a dozen chemical types and four hundred products, was expanded at both Linden and -
Calvert City, and the company became one of the largest producers in the USA. New
formaldehye and methylamine units were buﬂt at Calvert City to support the growmg

acetylene chemicals business.”’ o

~

A Personal Impression

In 1966 one of the authors (RB) had a summer job at the Linden plant as a control
. chemist in the Vat Color Department. It was a wonderful learning experience from the .
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first day, with Dr John Taras, department head, demonstratmg the dyeing of cotton
with Indanthirene blue. The sprawling plant manufactured a huge range of dyes, inter-
mediates and chemicals. A young chemist could see in practice virtually every type of
chemical reaction: nitration, reduction, sulphonation, halogenation, caustic fusion,
alkylation, ring closure, etc. Both commodity and specialty chemicals were being
produced with modern continuous processes and classical batch operations. The easy
access to research chemists with years of experience, engineers, and a well stocked refer-
ence library was very helpful in troubleshooting quality and yield problems in the
manufacturing units.

At this time, however, 1 saw that fundamental changes in the dye business were
already underway. Intermediates from Europe could be imported at lower cost than
manufacture at Linden, resulting in some capacity being shutdown. The company
recognized that its surplus batch equipment, coupled with its vast know-how of
organic synthesis, could be used for the contract manufacture of high value specialty
chemicals. An agreement had been made in 1962 with Amchem Products, an agricul-
tural chemicals company in Ambler, Pennsylvania, to manufacture Amiben (3-amino-
2,5-dichlorobenzoic acid), a pre-emergent herbicide used to control weeds in soybean
cultivation. In 1966 I observed its production in a surplus pilot plant and was informed
the business was very profitable for General Aniline. Amiben was a skin irritant and

~ some chemical operators developed serious body rashes working in the unit, Area
ventilation was improved and increased personal protective equipment was used. A
long-term supply agreement was later signed with what had become Rorer-Amchem
and General Aniline built an Amiben unit at its new Texas City, Texas, plant in 1968,
Amchem purchased the unit for US$12 million in 1970 and gave General Aniline a
long-term contract to operate it. The net gain for General Amlme was US$2.4
million.?®

In 1968, Calvert City introduced new productmn units for vinyl ether copolymers
and their derivatives, enabling increased sales of Gantrez copolymers used in deter-
gents. These products were also made at Linden. In 1969 a multi-million dollar expan-
sion program began at Texas City, completed in 1971. The products included
propargyl alcohol, 1,4-butynediol, and 1,4-butanediol. There was also growth in
production of Polyclar, a polymer of vinyl pyrrolidone then made at Calvert City.
Tetrahydrofuran, or THF, made from butanediol, was produced at Texas City and
refined for the northeast market at Linden. GAF; now the world leader in acetylene
chemistry and since privatization free to trade with successors to L. G. Farben, in 1975
set up a joint venture with Chemische Werke Hils AG at Marl, in the Ruhr district of
West Germany, to manufacture butanediol and THF. In the USA, ISP Corporation, .
successor to GAF, continued to produce butanediol until 2000.

Labour Relations

After the war, General Aniline experienced difficult relations with its labour unions.
In 1946 the Rensselaer plant was shutdown for several days when 800 production
workers walked out. The employees, members of the International Chemical
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Workers Umon, protested a company appointment $they believed violated the labour

contract.¥ A strike at Rensselaer in 1949 was settled when workers accepted a 3.6
per cent pay increase, bringing their average wage to US$1.73 per hour.1% At the
Linden plant in the same year, employee morale was lowered by plant manager
Russell Baker’s announcement of a layoff of 300 production and other employees
because of slow sales. The plant employed 2365 at the time.!% Tensions increased
farther in 1950 when Linden plant management fired a worker who gave a false
excuse for taking a day off. During a televised baseball game on that day, the worker
was seen sitting in the stands by a manager watching television. The General Aniline
Employees Organization, an independent union, ordered its 2400 members to walk-
out in protest at the firing. 12 Workers at both plants struck frequently throughout
the history of General Aniline to obtain higher pay, improved beneﬁts and better
working conditions.

Although the General Aniline dye plants did experience periods of good safety
performance, with no lost workday injuries for two million man hours or more (for
which in 1964 the corporation received the Lammont du Pont Safety Award of the
Manufacturing Chemists’ Association), their overall safety performance was inferior
to Du Pont, which set the standard for safety in the chemical industry. The Linden
plant experienced several incidents in the 195879 period that resulted in the deaths
of seven workers. The level of process engineering was below best practices of the
chemical industry at the time and the safety programme was more reactive than

. proactive.

GAF Exits the Colorants Business

- The strategic direction of General Aniline took a significant turn in 1967, when the

Ruberoid Company was acquired for about US$113 million, This major entry into the
building materials market signalled a lower priority for the dyes business. The company -
further distanced itself from its heritage by changing its name from General Aniline &
Film Corporation to GAF Corporation in 1968. These changes were led by Jesse
Werner, appointed chief executive officer by Attorney General Robert Kennedy in
1961. Werner was the first scientist to head General Aniline and in 1965 become
president, and soon after chairman of the board, of the privatized corporation.

In 1968, sales of colorants were averaging US$40 million annually and General
Aniline was second only to Du Pont in this sector. US vat dye production in 1969

' exceeded 23,036 tons, of which GAF was responsible for around one quarter. However,

the Kennedy round of tariff negotiations concluded in 1967 had introduced cuts in
duties on imported dyes and pigments. This took place at the rate of a 10 per cent cut
each year over five years beginning in 1968. It slowed down, but did not altogether stop,

- research into colorants for synthetic fibres, plastics, paper and printing inks, though

General Aniline completely neglected fibre-reactive and heat transfer dyes. The former,
introduced by ICI in 1956, soon threatened the market for vat dyes. In 1968, Edwin R.
Cowherd, vice president of GAF, testified at a Congressional hearing on tariffs that ‘The

“cut in the tariffs that has already occurred as a result of the Kennedy Round, and the .
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prospect of the cuts yet to come, have caused us to grgatly accelerate the elimination of
dyestuffs and pigments from our line.’103 )
The surfactants, however, saw considerable expansion. Phosphate ester surfactants
had been manufactured at Linden from 1958, Around a decade later, Linden modified
" the manufacturing equipment with the intention of providing improved quality,
lowering costs and increasing capacity. The new chlorine-caustic unit that had been
" dogged with teething problems began operation early in 1970.

In 1970, Jesse Werner announced that 1969 consolidated net sales rose 6 per cent
.over the preceeding year to US$606,254,000. Chemicals represented 26.9 per cent of
the total, However the rate of sales growth had fallen due to intense competition. There
were extraordinary write-offs primarily as a result of the scheduled closing of two oper-
ating facilities, one a dyestuffs intermediate unit at Linden. Competition had reduced
sales and profitability of dyestuffs.!* Growing textile imports slowed demand for dyes
in the USA. These factors lowered selling prices and profits for the US producers. In
1973, the Justice Department charged the major producers, including GAF, with price
fixing, which resulted in US$15 million in fines.10% '

All US dye makers had cut research expenditures because of rapidly declining prof-
its. During the period 1961-80, non-US companies were issued 700 US patents in the
new disperse dye class compared to only 292 issued to US companies.’% GAF obtained
its last disperse dye patent in 1970. After 30 years of discoveries in all fields of chemistry,
the Central Research Laboratory in Easton was closed in 1972, Research and other
corporate functions were then consolidated in the Wayne, New Jersey, complex that
GAF purchased from Uniroyal Corporation in 1969.

New environmental regulations, introduced from 1970, forced GAF to make major
wastewater treatment and air pollution control investments at Linden and Rensselaer.
By 1977 the company had borrowed US$14 million for these projects, with US$10
million allocated to Linden primarily for a new biological, or activated sludge, waste-
water treatment plant, located at the east of the plant, close to the Arthur Kill.1%7

In mid-1977, GAF announced plans to withdraw from the dye business altogether.
In January 1978, the company came to an agreement in principle to sell the Rensselaer
plant to the newly formed Rensselaer Color Corporation.!% Just before the deal was
closed, Rensselaer Color made a forward looking presentation to Rensselaer plant
employees on a Friday. But when employees came to work the following Monday, they
- were surprised to learn that BASF had put the winning bid together over the week-
end.!® The sale was finalized on 31 March 1978 and involved approximately US$21.2
million in cash for inventory and accounts receivable and a US$2.5 million note. GAF
retained responsibility for debt service on US$3.1 million in pollution control bonds.
BASF assumed certain other pollution control obligations. The sale included the build-
ings, equipment and GAF patents.!1° It represented the beginning of a consolidation

phase of the market. :
The Linden plant had already started to shrink in 1972 with the spin-off of the chlo-

rine—caustic soda operation to Linden Chlorine Products, or LCP Inc., headed by
Christian Hansen, a former GAF executive. In 1978, all GAF production ceased except
for some photographic dyes and surfactants, but these lines were eventually shut down
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or sold to other companies. The surfactant business, that represented some 90 per cent
of remaining GAF Linden production (the rest was fefining of tetrahydrofuran, and
production of Gafquat copolymers for detergents), was sold to- Rhéne-Poulenc
Specialty Chemicals in 1990. The Linden site was operated for Rhne-Poulenc prod-
ucts until April 1991 and was then shut down. In 1989, Samuel J. Heyman, CEO of GAF
Corporation since 1983, engineered a leveraged buyout and GAF became a private
concern. In 1991 it became the publicly owned ISP (International Specialty Products)
Corporation. GAF was spun off as a roofing material specialist.

In the mid-1980s, the New Jersey Hazardous Facilities Siting Commxssxon tried to
site a hazardous waste incinerator in New Jersey. After the Commission rejected
several proposed locations, GAF recommended the hazardous waste incinerator be
located at its near-dormant 145-acre Linden site, It offered to build the US$80
million, 65,000 tons a year incinerator, which was claimed to have a combustion effi-
ciency of 99.99 per cent.!!! Neighbourhood opposition to the incinerator plan was
vociferous. Residents of the Tremley Point area, living in the homes originally built
after World War I by the Grasselli Chemical Company, were especially concerned
with health impacts. The residents were now better educated, represented new ethnic
and racial groups and were no longer dependent on the nearby chemical industries
for their livelihoods. GAF .and its successor company ISP Corporation, latterly
through ISP-Environmental Services, fought for 12 years but failed to obtain the
permit for the hazardous waste incinerator. In 2001, the Hazardous Waste Facilities
Siting Commission concluded that New Jersey did not need an incinerator after all.
The closure of many chemical plants in the state had significantly reduced the genera-
tion of hazardous waste.!2

In 1989, GAF signed an Administrative Consent Order with the New Jersey Depart-
ment of Environmental Protection to fund a US$7.5 million study of the pollution
problems at the site.!!> New Jersey alleged the company violated the Water Pollution
Control Act and the Spill Compensation and Control Act by poor manufacturing
practices over many years. GAF said it operated in accordance with applicable laws at
the time.

Twenty-two old General Amlme buildings remained empty at the site for years.
The last three were demolished with explosive charges in 2003.!14 The ISP remedial
action plan included a steel barrier, 18-20 feet deep, in the ground to control shal-
low groundwater. Deep wells were installed to prevent off-site migration of pollu- -
tion and the site has been capped with fill material.’!> After spending US$37 million
on the cleanup, ISP hopes the site can be redeveloped as a.distribution center. The’
chlorine—caustic soda operation was based on old mercury cell technology, which
resulted in heavy pollution of soil, groundwater and a nearby creek with mercury.
LCP went bankrupt and its site is scheduled to be remediated under the Superfund
scheme,

BASF shutdown the Rensselaer plant in 2000 and moved dye production to Mexico
and Germany. After 118 years of continuous operation, apart from a few months in
1915, the plant whose dyes had coloured Windex glass cleaner blue, fiberglass insula-

tion pink and telephone pages yellow was gone.
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Conclusion . .

When the Grasselli Chemical Company began the manufacture of synthetic dyes in
1915, it was to satisfy the strategic and consumer needs of a world at war. There was no
time for analysis or assessment of technologies and even less for understanding the
underlying chemistry. This brought profits at first but problems once the war was over,
as demand and prices collapsed. German firms had been the leaders in this business
and during the 1920s provided the answers to survival capabilities, based on markets
and technologies, as well as mutual needs. I. G. Farben enabled the General Aniline
Wotks, later General Aniline & Film, to become a major manufacturer of synthetic dyes
in the USA, and certainly the leader in vat dyes, and a force to be reckoned with in azo
and sulphur dyes, as well as in surfactants. Then, under the ownership of the US
government, research focused on new strategic requirements, particularly involving
high-pressure acetylene (Reppe) chemistry. A whole new area for diversification -
became available. Despite two major changes of ownership, the German conglomerate,
that withheld knowledge, and the US government, with its political appointees,
General Aniline managed to develop novel products and make them available in the
largest consumer and industrial market in the world.

It was not so much the transfer of German technology that made this possible, but,
as historians Peter. Morris and Raymond Stokes have observed, the availability of
details of German inventions.!'® General Aniline had an initial advantage over other
US firms, that had to rely on post-war Allied investigators, because of the 1940 patent
agreement with I. G. Farben. Even then the path from patents to products was not
smooth, though the research sometimes afforded unexpected but profitable outcomes.
A good example is in a 1945 report by Easton's research leader Hanford on one aspect
of acetylene chemistry, the polymerization of vinyl ethers: ‘We suspected and subse-
quently found that the reaction did not proceed by the mechanism given in the patent.
We also found that the reaction had much wider application than is covered by the
patent.’ '7 This is why the outcome of this and similar episodes, both before and after
1942, can best be understood through technical detail, thereby contributing to the story
of the fate of I G. Farben chemistry in the USA and, as Peter Hayes has described it,
‘toward recovering particular states of the art at given moments.’!18

The Linden and Rensselaer plants were both closely associated with dyestuffs, and

until the late 1960s they were generally successful in that sector. The subsequent rapid
loss in market share arose from several factors and not just the reduction in tariffs.
They included the facts that: there was a shift towards building materials in 1967,
following the acquisition of Ruberoid (sometimes referred to as a merger); research
spending was cut, which hampered the development of new dyes needed by the textile
industry; and environmental control investments were mandated by the new EPA
regulations. Then of course there was the prospect of greater profits to be had from
quite different markets, often satisfied by diversification based on what had originally
been I. G. Farben inventions. A

Today GAF is a major manufacturer of roofing materials that sees its long heritage
in Ruberoid, founded in the 1880s. ISP, owner of the vacant site at Linden, is a major
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international manufacturer of specialty chemiicals, including of surfactants and prod-
ucts that arose from research into acetylene chemxstry and special-purpose iron
powders. In many ways this represents the chemical legacy of I. G. Farben in the

USA.
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CEBIJ; FICATION
GAF Corporation incorporated in Delaware on April 26, 1929,
as American I.G. Chemical Corporatlon. To the best of our
information, knowledge and bellef, American I.G. Chemical

Corporation was owned by I.G. Farbenindustrie A.G.;, a German

Company. The U.S. company’s name was changed in 1939 to

General Aniline & Film Corporation.

In 1942, the United States Treasnry Department seized 98% of
the stock of General Aniline & Film Corporation, pursuant to
wartime leglslatlon, and assumed control over company

management and operations.

. In 1965, the United States Government relinquished control

over the General Aniline & Film Corporation and its stock

was sold in a pﬁblic offering.

On April 24, 1968, General Aniline & Film Corporation

changed its name to GAF Corporation.

on July 1, 1986, GAF Chemicals Corporation was incorpcrated

in Delaware, and all of the assets of the former Chemicals
Division of GAF Corporation were transferred to GAF

Chemicals ccrporation.’

I certify that the information furnished herein is true.

Date: May 1, 1989 A signed:/jfb““‘( K dVy

Name: gsgnérd P. Pasculli
Title: ior Counsel
GAF Corporation
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GAF Corporation History

Company History:

The GAF Corporation of the late 1990s essentially consists of its GAF Materials Corporation subsidiary,
the largest manufacturer of residential and commercial roofing products in the United States. GAF '

Chemicals Corporation, a maker of specialty chemicals,
was taken public in 1991 as international Specialty Prod

was the company's other major subsidiary, until it
ucts, Inc. (ISP), with GAF retaining an 80 percent

stake. ISP was subsequently distributed to GAF shareholders in 1997, leaving GAF with no interest in its
former subsidiary. GAF's rich history covers more than 150 years and includes Separate ownership by
German chemical giants Frederick Bayer & Company and I.G. Farben: seizures of the company by the
U.S. government during World War | and World War II; a 23-year period of control by the U.S.
government starting in 1942; sale to the public in 1965 in one of the largest competitive auctions in Wall
Street history; a 1983 proxy takeover led by Samuel J. Heyman; being taken private in 1989; and the
1990s spinoff of the specialty chemicals.operations. Heyman still owns most of GAF Corporation and

remains the company chairman.

Bayer and |.G. Farben Roots

GAF had auspicious beginnings. The company was founded in April 1929, as an American arm of the
enormous German chemicals trust, 1.G. Farben-industrie. Known throughout the world as I.G. Dyes, the
German corporation was involved in most areas of the worldwide chemicals industry, pressing forward
with massive investments in research. In 1929 |.G. Dyes was classed as the largest industrial corporation

~ in Europe. Six executives from 1.G. Dyes joined with a h

andful of prominent American

businessmen&mdash ong them Edsel Ford, president of the Ford Motor Company; Walter Teagle,
president of the Standard Oil Company of New Jersey; Charles Mitchell, chairman of the National City
Bank; and Paul Warburg, chairman of the Industrial Acceptance Bank&mdashg form the board of

directors of the American I.G. Chemical Corporation.

For its plant facilities, the new corporation acquired substantial interests in Agfa-Ansco Corporation of
upstate New York and General Aniline Works, Inc., which operated in New York and New Jersey. Agfa-

Ansco's roots dated to a photographic supply business,
York City in 1842, During the Civil War, Matthew Brady
his famous photographs. In the early 20th century, Agfa
production of photographic materials and film. _

the Edward Anthony Company, set up in New
used supplies from Edward Anthony to capture
-Ansco ranked second to Kodak in U.S.
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General Aniline Works, formerly the Grasselli Chemical Company, had established itself as a major
manufacturer of synthetic organic chemicals and dyestuffs since its founding in Rensselaer, New York, in
1882 as Hudson River Aniline Color Works Company. Hudson River was later acquired by the leading
German chemical firm of the late 19th century, Frederick Bayer & Company, which renamed it the Bayer
Company in 1913. This company made the first Bayer aspirin sold in the United States in 1905. The
Bayer Company was seized by the U.S. government during World War | because of its German
ownership and was sold at auction to Sterling Products in 1918. Sterling subsequently sold Bayer's
chemical business to the Grasselli Chemical Company. After I.G. Farben acquired Grasselli in 1928,
Farben changed Grasselli's name to General Aniline Works, Inc. S

The plans for American I.G. were to provide competition to other American chemicals firms and to exploit
the patents of .G, Dyes in'the new American market, which it did over the next decade. Initially,.the
company's trump card was its process for the hydrogenation of coal, which produced gasoline as a by-
product; this largely accounted for the initial interest that the presidents of Ford and Standard Oil had in
the new corporation. Other products that were developed and distributed by American |.G. included
dyestuffs; pharmaceuticals; solvents; lacquers; photographic products and films; synthetic silk and other
fabrics; a range of nitrogen products, including chemical fertilizers; and an array of other organic and

inorganic chemicals.

In 1939 the company changed its name to the General Aniline and Film Corporation, after having
acquired all of General Aniline Works and merged with Agfa-Ansco, of whose stock it owned 81 percent.
By that time it had received approximately 3,900 patents for its vast stock of chemical formulations.

From the beginning, General Aniline was designed to be largely controlled by and dependent upon
German direction and research. Almost all of its research took place in Germany, and chemical
intermediates were manufactured in that country and sent to U.S. plants only for final preparation. The
company's consistent success was earned through a steady performance in the fields of dyes, chemicals,
and photographic products. In fact, General Aniline was the leading U.S. manufacturer of dyestuffs until
du Pont caught up in the late 1930s. An acquisition that had an impact on the company's future was that
of the Ozalid Corporation, a producer of copying equipment, in 1940. _

Séizure During Worid War lI

General Aniline and Film survived some early criticisms of its very existence by Americans who
questioned the prudence of such a large German concern operating in the United States. The company's
record was legitimate, but the direct participation in its management by German citizens had raised some
cautious eyebrows on Wall Street and in Washington. Soon after it became apparent that the United
States would be an active participant in World War Il, General Aniline was seized by the U.S. government
in February 1942, under the Trading with the Enemy Act. It was the largest asset taken over by the United

States in World War |l

This move developed into a longstanding legal dispute between the U.S. government and I.G. Chemie, a
Swiss holding company that was the majority stockholder of General Aniline. Prior to 1940 |.G. Chemie
had been a branch of I.G. Dyes, but the company contended that it broke all relations with Germany
during that year, becoming an independent corporation called Interhandel. The U.S. view was that |.G.
Chemie remained a front for I.G. Dyes, despite its claims to the contrary. An out-of-court settiement
between the Justice Department-and Interhandel was finally reached over 20 years later--General Aniline
would be sold to the public, and proceeds from the sale would be split 60 percent/40 percent, with the

United States receiving the majority share.
Period of U.S. Government Control, 1942--65

Between 1942 and 1965, General Aniline was managed by government-appointed directors. It was a
turbulent, minimally profitable time for the company. All told, during this period the company had seven



different chief executives and over 80 directors. In several regards the government's hands were tied,
preventing it from acting as freely and spontaneously as most managers could during this period. The
rapid turnover of directors in itself created a barrier to long-term planning. The directors were excessively
cautious, in most cases focusing on immediate rather than long-term results, never knowing when the
company would be sold to the public. The pending lawsuit with Interhandel created an atmosphere
resistant to risk-taking, as each potential move by General Aniline was accompanied by threats of further
legal action by Interhandel. For instance, one injunction, obtained by Interhandel in 1957 in order to
prevent dilution of General Aniline's equity, prohibited the company from issuing its shares for acquisitions
or from entering the equity and capital markets for money with which to expand. As board president Jack

' Frye stated in 1953, "One of the problems of this company is that, due to its ownership situation, the

management, the boards of directors, and all concerned are extremely cautious about making

“expenditures. In trying to avoid mistakes, they actually move more slowly than do their competitors."

Because of these restrictions, General Aniline's growth was stagnant compared to competitors in the
same industries. In.film and photographic equipment, the company competed chiefly with Kodak, in
chemicals with du Pont, and in copying equipment with Xerox. All these firms, indeed each of the
industries in question, experienced unprecedented growth and diversification through the postwar period

and into the 1970s.

In spite of its cautious management and modest overali growth, General Aniline did achieve some
significant successes in the 20 years after the government takeover. One bright spot was the work of the
brilliant chemical engineer, Dr. Jesse Werner, who led the task of replicating the formulas of all the
important compounds that were formerly produced at the parent company in Germany. A central research
laboratory for the dyes and chemicals divisions was set up in Easton, Pennsylvania, in 1942, employing
400 chemists. Management was more venturesome in this area than in others and spent a good deal of
money on product and market research and on the development of chemicals. These divisions produced
an array of successful innovations including a chiorinecaustic plant set up in New Jersey in 1956, and the

' company's pioneering efforts in the field of'synthetic detergents. The most important technical triumph

was General Aniline's success with acetylene derivatives, a fledgling branch of chemistry in which the
company's progress far surpassed its competitors'. :

In the 1920s an I.G. Dyes chemist, Julius Walter Reppe, found a way of handling acetylene under
pressure without explosion, something that was previously thought by chemists to be impossible. Reppe's
patented processes were found in General Aniline's American vaults in 1940 and were used as a basis
for research by the chemists in Easton. Some of the earliest marketable uses of acetylene-based
chemicals were the PVP (polyvinylpyrrolidone) family of products, which use a white powder that is the
product of the pressurized combination of acetylene and formaidehyde; some of its uses are as a blood
volume expander, suspending agent, tablet binder, and a fungicide, as well as a component in cosmetics,
photographic chemicals, ink, paints, adhesives, detergents, and glass. ' _

As of 1962, General Aniline remained the sole producer of the immensely profitable acetylene derivatives
in the United States. The commercial success of acetylene products can be largely attributed to Dr. Jesse
Werner, who had risen through the technical ranks of the company in the 1940s, and who was named
director of commercial development in 1 952, charged with the responsibility of exploiting the chemists'
discoveries. He implemented large-scale plans for the growing industrial uses of acetylene compounds
and eventually became company president in 1962, the first chief executive of General Aniline to have

worked his way up from the laboratory. :

Although a large amount of money was poured into chemicals and dyestuffs research, the photography

‘and copying equipment divisions were relatively neglected. Two discoveries by researchers in the Agfa-

Ansco labs would have had a large impact on the industry, had they only received attention and funds for
marketing. In the mid-1940s, a chemist named Vsevolod Tulagin invented a new dye system for color
photography. His scientific peers believed it was better than what was on the market, but the business
managers had little confidence that they could have a product that was of higher quality than Kodak's
offerings. Then in 1951--52, Ansco developed a ¢olor movie film that was far more realistic than the
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sQuper-real colors being viewed on movie screens at the time. In addition, the Ansco film could be
developed within ten hours, on location, which was unheard of in the industry. Again, the circumspect
General-Aniline board refused to allocate the funds for an Anscofilm plant that would }make production

feasible.

The Ozalid division, which produced copying equipment, suffered from a similar lack of support. its
development of small office copiers and all-purpose copiers was sluggish in a booming industry, and its
marketing organization was under-equipped with money and personnel. In addition, Ozalid's management
was even more erratic than that of parent General Aniline; between 1957 and 1963 Ozalid had eight chief

executives.

Despite all the shortcomings with Ansco and Ozalid, each maintained steady profit levels through the
1960s; the industries in which they competed were expanding rapidly, so even with decreased
percentage market shares, Ozalid and Ansco could remain profitable. Ansco's concentration during this
period shifted from the amateur photographic market to the commercial market, and the subsidiary
handled substantial government contracts as well. As a point of interest, the camera used by the
astronaut John Glenn was a modified Ansco Autoset. Ozalid's chief market share was in the engineering
field; its process involving the use of diazo-sensitized paper to produce an image upon exposure to
ammonia was one of the best and cheapest at the time-and achieved great success in the reproduction of

engineering drawings.
Sale to the Public in 1965

A benchmark in General Aniline's history came on March 9, 1965, when the 23-year control by the'U.S.
government ended with the biggest sale of stock by competitive bidding in Wall Street history. Dr. Wenmer,
who had been appointed president and chief executive officer of General Aniline in 1962 and was voted
chairman of the board on October 5, 1964, stood at the helm of the company as it entered this period of
rebirth. He consolidated the company into two divisions: dyestuffs and chemicals, and photography and
reproduction. In the 23 years since the U.S. seizure of General Aniline, its research program had earned
almost 2,000 patents, and optimism for the company's future ran high.

Unfortunately, General Aniline was actually entering a new 20-year era of questionable management,
during which Werner ran through a diverse roster of managers, products, and industries, which never
quite panned out as his plans predicted. By the end of this period, in 1981, the firm's shares were selling
for less than one-third of their 1965 offering price, and the company placed 1,004th out of 1,023 in the
profitability rankings in Forbes magazine. Back in 1966, Werner planned to focus on growth in the
company's four existing fields, because, as he said, "We have too many product lines, too much diversity

for our size."
Expansibn into Roofing in 1967 with Ruberoid

General Aniline's only significant acquisition during Werner's tenure was the 1967 purchase of Ruberoid
Corporation, which added roofing and related products to the company's lines. This forerunner of the GAF
Materials Corporation subsidiary was founded in 1886 in Bound Brook, New Jersey, as the Standard
Paint Company. The year of its founding, Standard Paint introduced RUBEROID, the first ready-to-lay
asphalt roofing material, which was developed by company chemist, William Griscom. This product, which
achieved mass-market status over the next two decades, revolutionized the roofing industry because of
its rubberlike quality and its distribution in convenient rolls. In 1898 the RUBEROID product was
enhanced when Standard Paint began to embed artificially colored ceramic granules in it, improving the
product's durability, fire resistance, and attractiveness. :

In 1921 Standard Paint recognized the importance of its flagship product by adopting a new name, The
Ruberoid Company. Ruberoid subsequently enhanced its position as a leader in the roofing industry
when it introduced Tite-On Shingles in 1933. These were the ﬁr_st interlocking roofing shingles in the
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country and were much better able to withstand severe weather conditions than previously available
shingles. In 1967, the year of its acquisition by General Aniline, the company introduced its Timberline
Series laminated shingles, which improved the appearance of roofs and quickly became'the top-selling
laminated product on the market. :

Struggling Through the Early 19_80s>

Meanwhile, the general trend between 1962 and 1982 was that research, development, and marketing
outlays consistently fell short of what would have been necessary to forge market leaders for the newly
named GAF Corporation (the acronym-derived-name was officially adopted in April 1968). The
photographic and copying business serves as a case study. This division offered a product line that was
much narrower than its competitors', including no color film for its offset printers; its annual research and
development expenditures averaged one percent of revenue from the division. A GAF customer observed
in 1979 that "GAF's salesmen are very good, but there are just not enough of them."

Obviously, GAF must have experienced some positive feedback for its efforts or the company wouid not
exist today. Werner's record also showed enough merit to withstand the pressures of a 1971 proxy fight,
which was led by a family of stockholders who clairmied he had “grossly mismanaged" the company during
his career. Much of the company's profitability was the result of successes in the chemicals division,
where there was consistent progress in production and sales of acetylene derivatives, surfactants
(detergents), engineering thermoplastics, and mineral granules used for roofing shingles. Surfactants and
acetylene products were sold worldwide to the pharmaceuticals, cosmetics, plastics, automotive,
agricultural, textiles, oil and gas, paints, and paper production industries. GAF was one of only two
worldwide producers of butanediol, itself an acetylene derivative, which was in turn used in the
formulation of thermoplastic polyester compounds which had an enormous range of uses in the
automotive, electrical/electronics, appliances, and other industries. The company also produced iron
powders for the aerospace and electronics industries, products which were developed during the Werner

years. '
Heyman Takes Over in 1983 Proxy Fight

In 1978 Dr. Werner sold the consumer photo and processing operations, as well as the dyes and
pigments interests, because of continued poor showings. This was the beginning of a massive five-year
divestment program which, by the end of 1982, left GAF with only its two strongest lines, chemicals and
building materials, as well as the New York City classical radio station WNCN, which the company had
purchased for $22 million in June 1976 and which operated as a subsidiary, GAF Broadcasting Co. All in
all, over half of GAF's assets were shed during this period. Werner had seemingly played all his cards,
but just when the trimmed-down company's future again began to look bright, another proxy fight hit GAF,
this one much more bitter and hard-fought than that of 1971. After a two-year battle, Werner lost out to an
aggressive stockholder named Samuel J. Heyman, a real estate brokerage owner who had no previous

corporate management experience.-

Heyman assumed the directorship of GAF on December 14, 1983, with promises to frim all but the most

- profitable operations, including initial plans to liquidate the chemicals division. After thoroughly examining

all of the company's records, however, he saw great potential for growth in building supplies and
chemicals. He first eliminated some management positions, slashed operating expenses by 23 percent in
his first nine months, and moved the company's headquarters from Manhattan to quiet Wayne, New
Jersey. To instill a better sense of teamwork at the company, he decentralized management. Werner had
called virtually all the shots himself, but Heyman wanted to spread decision-making responsibilities
among regional and divisional managers.

The first 20 months of Heyman's leadership brought remarkable success to GAF , based primarily on cost-
cutting and effective management rather than on the expansion of lines of business. Still, under Heyman
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capital expenditures and research and development outlays were far greater than they had been in the
Werner years. :

In September 1985 Heyman stated, "We have no plans to take over other companies, but we are looking
at the possible acquisition of businesses that would complement our existing chemical lines." Over the
following 18 months, however, GAF attempted hostile takeovers of engineering plastics and specialty
chemicals concerns, Union-Carbide Corporation and Borg-Warner, and of a construction and industrial
gas firm, CBI Industries. All three takeovers were ultimately thwarted, but the first two netted huge -
amounts of cash for GAF through the company's sale of its stock shares in the targeted firms. GAF's
shares in Union-Carbide brought in close to $250 million, and the stock in Borg-Warner, purchased by
eventual Borg-Warner buyer Merrill Lynch, earned $206 million for GAF. GAF's shares in CBI netted a
smaller but still significant $7 million.

Typical of the new management's approach to business, Heyman steered much of these cash surpluses
back into research for the building supplies and chemicals divisions. GAF sold its engineering plastics
business in 1986 but remained one of only two producers of butanediol, which achieved steady increases
in demand during this period. In 1988 GAF acquired Sutton Laboratories, a leading manufacturer of

cosmetic preservatives.

The building materials division had been the market leader in residential roofing since the 1870s, and in
the 1980s the division made major strides in the commercial roofing market. Even during the home-
building lag of the early 1980s, GAF Materials Corporation was earning steady profits: then, business
boomed in new home roofing, and grew even faster in premium re-roofing products designed to upgrade
the appearance and value of homes. GAF led the trend toward fiberglass as well as simulated
woodshake roofing products.

The 1980s culminated for GAF with the company being taken private in 1989 through a $1.4 billion highly
leveraged buyout led by Heyman and 75 other members of management; only $43 million in cash was
put up as part of the deal. At the time of the buyout GAF's operating subsidiaries were GAF Chemicals
Corporation, GAF Materials Corporation (GAFMC), and GAF Broadcasting Co., Inc. -

Transformation in the 1990s

GAF Corporation had been through innumerable changes in its long history, but the events of the 1990s
altered the company like no others. By the late 1990s the company had spun off its specialty chemicals
division, which had been the company's mainstay through most of its history, and was exclusively
manufacturing roofing products. This transformation began in 1991 when Heyman engineered an initial
public offering of GAF Chemicals, newly named International Specialty Products, Inc. (ISP). Heyman
used the $285 million generated from the offering to pay down company debt, which was still high as the
result of the 1989 leveraged buyout. Over the next few years, however, ISP fell on hard times, as
competitors moved in to challenge the company's dominance of certain key sectors. For example, Arco
Chemical built a new plant to manufacture butanediol, ISP's mainstay raw material, and was able to offer

prices lower than ISP's for products made from the chemical. Likewise, in 1992 BASF began operation of

a new plant in Louisiana to make hair-care specialty chemicals; its modern machinery was more efficient

~ than ISP's outmoded equipment, leading to competitive advantages in terms of time-to-market. ISP's

operating income fell almost 47 percent from 1991 to 1993, while revenues decreased four percent during
the same period. By late 1994 ISP's stock had fallen almost 50 percent since the IPO.

Meanwhile, the staid GAFMC was quietly and steadily growing through a series of strategic acquisitions
that enabled the company to offer complete roofing systems in both the residential and commercial -
markets. GAFMC purchased Cobra Ventilation Products, a maker of premier attic ventilation products, in
1992; International Permalite, a manufacturer of low thermal roofing insulation products, in 1994; U.S.
Intec, a producer of an extensive line of commercial roofing products, in 1995; and Leatherback
Industries, a supplier of roofing felts and construction papers for the residential market, in 1997,



Continuing to mairjtain its top position in the U.S. rooﬁhg materials industry, GAFMC's sales grew to more
than $850 million by 1996, a more than 50 percent increase over the $559 million of 1993.

In March 1996 GAF sold the sole radio station owned by GAF Broadcasting--by that time known as _
WAXQ&mdashg the Entercorn radio group for $90 million. The more significant divestment, however,
came in January of the following year when GAF Corporation's remaining stake in ISP was distributed to
GAF shareholders, severing the last direct connection between GAF and ISP, although Heyman

* remained ISP chairman. By this time, ISP had been turned around through a renewed commitment to

research and development and through an aggressive program of overseas expansion, including the
opening of new plants in Europe in 1993 and in the Far East in 1995. Revenues surpassed $700 million
for the first time in 1996, while operating income increased 12 consecutive guarters on a year-to-year
basis starting in 1994.

GAF Corporation neared the new millennium exclusively as a roofing supplies company but as the leader
in its sole industry. Although representing only a fraction of the rich history of GAF Corporation, GAF
Materials Corporation was the top company in its field, was growing rapidly, and continued to proudly
carry the GAF name. A : » :

Principal Subsidiaries: G-I Holdings Inc.: G Industries Corporation; GAF Building Materials Corporation:;
Building Materials Corporation of America. :
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Executive Summary

The LCP Chemicals, Inc. Superfund Site (LCP site) Remedial Investigation (RI) is reported herein. The R
field investigation has been performed in two phases under the regulatory and technical oversight of the
USEPA, with a further adjunct investigation of two off-site ditches located adjacent to the site. This
report includes a comprehensive characterization of the nature and extent of contamination on the site
in addition to assessments of risk to human health and the environment.

Site History

The LCP site is a former chemical manufacturing plant located on an approximate 26 acre property. The
site was developed in the early 1950s for the production of chlorine by the brine cell process (mercury
cathode carbon anode) also known as the chlor-alkali process. Chlorine manufacturing operations
commenced in 1955 and continued until the plant was shut down in 1985. Related operations,
including a hydrogen gas processing plant and sodium hypochlorite manufacturing area were also
located on the site. While the plant was initially developed and operated by GAF beginning in 1955, the
facility was sold to LCP in 1972 and was expanded and operated by LCP until 1985. Activities continued
on site (by LCP and others) until 2000.

Hanlin Group, Inc., d.b.a. LCP, filed a petition under Chapter 11 of the bankruptcy code in 1991 and
liguidated all of its assets before April 1994 using the proceeds to pay creditors including the USEPA.
The Linden, New Jersey property was abandoned by Hanlin Group pursuant to an order of the
Bankruptcy court and ownership reverted back from the bankruptcy estate. Title to the property is
currently listed as LCP-Chemicals New Jersey, a d.b.a. for Hanlin. Hanlin is a defunct corporate entity.
The facility has remained abandoned since 2000.

The site was placed onto the National Priority List (NPL) in 1998. A voluntary Administrative Order was
entered into by the USEPA and ISP-ESI in 1999 to perform a Remedial Investigation and Feasibility Study
(RI/FS). ISP Environmental Services Inc. (ISP-ESI) is currently the only potentially responsible party,
among several, that has cooperated with USEPA to address the site.

The LCP site has a complex history of industrial ownership. The north-central and eastern portions of the
property were owned and developed by various companies preceding GAF dating back to the 1880s.
Other portions of the property were previously owned by E.l. duPont de Nemours and Central Railroad of
New Jersey (now Conrail).

The entire area of the LCP site and nearly all of the surrounding area was historically tidal wetlands. It
was necessary to raise the elevation prior to the historic development of these areas for industrial and
other uses through the placement of anthropogenic fill. The filling of the property occurred during the
prior ownership of the property, before the development of the LCP site in 1955.

The site has been zoned for “heavy industrial use” and continues as such as do the surrounding
properties. It is anticipated that the upland portion of the site could possibly be re developed into
another industrial use, such as warehousing, transportation or electric power generation.

Contamination Sources

The RI results are summarized by the finding of the widespread presence of mercury in various
environmental media as a result of manufacturing activities at the LCP site. Other contaminants
potentially related to chlorine production are also found, including hexachlorobenzene (HCB),
polychlorinated naphthalenes (PCNs), and polychlorinated dibenzo furans (PCDFs). Polychlorinated
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biphenyls (PCBs) are also a site-related constituent due their potential presence in electrical equipment
on the site. Each of these other site-related constituents is present at levels much less than those of
mercury. These other site-related contaminants are co-located with mercury; however the frequency and
maghnitude of exceedances of soil remediation standards is, respectively, less than that of mercury.

Contamination is also present as a result of the prior placement of anthropogenic fill materials.
Contaminants that are ubiquitous in fill materials include metals/metalloids (e.g., lead, chromium, and
arsenic), and polycyclic aromatic hydrocarbons (PAHS) as a result of the common practice of using
combustion residues (e.g., coal ash and slag) as fill. Other contaminants in the anthropogenic fill are
consistent with sources of industrial fill from neighboring properties (e.g., duPont, GAF) and include
arsenic and chlorobenzenes. Other various chemicals, including dioxins, are also found from regional
sources such as air deposition and sediment transport.

Contamination Conditions

The surficial fill at the LCP site is impacted primarily with mercury which is widely distributed throughout
the site. This contamination includes some visual observations of elemental mercury in areas
surrounding the main production buildings. However, the horizontal and vertical migration of mercury
and other site-related constituents is relatively limited and the underlying soils contain concentrations
that are lower than those in the overlying fill.

Groundwater contamination at the site results from the dissolution of the various contaminants from site
soils (both LCP related and fill related). Groundwater contamination, however, shows minimal migration
either horizontally or laterally and is not moving off site to any significant extent. In addition,
groundwater at the site is non-potable as the result of naturally occurring saline conditions. Since the
groundwater is saline, alternative groundwater quality criteria (AGWQC) are relevant at the site, and site-
specific AGWQC have been developed.

Sediments and low marsh soils in South Branch Creek (an on-site, man-made tidal ditch) are
contaminated with mercury and other constituents, especially in the “upstream” areas. The
contamination decreases with distance from the manufacturing area of the site and is essentially at
background levels where South Branch Creek meets the Arthur Kill. Similar contaminated sediment
conditions are observed in the Northern Off-Site Ditch Sediments, albeit at lower concentrations than
South Branch Creek. The sediment contamination in South Branch Creek and the Northern Off-Site
Ditch do not appear to be due to ongoing sources. Biological specimens (fish and crabs) collected in
South Branch Creek contain elevated concentrations of mercury and other constituents compared with
those collected in a nearby area.

The Human Health Risk Assessment (HHRA) indicated that exposure to soil and soil vapor by future
commercial/industrial workers, site-specific workers, and construction/utility workers may result in
adverse non-cancer effects; exposure to soil by future commercial/industrial workers may also result in
adverse cancer effects. Dermal contact with groundwater by construction/utility workers has the
potential to result in adverse non-cancer effects. Potential non-cancer hazards in soil and soil vapor
were driven by mercury; potential non-cancer hazards in groundwater were driven by furans and
manganese. No unacceptable cancer or non-cancer risks were identified for current/future trespassers
exposed to sediment/bank soil in South Branch Creek. Hypothetical use of groundwater for potable
purposes was also evaluated to support remedial decision-making and risk management; the HHRA
indicated future potable use of groundwater by commercial/industrial workers may result in adverse
cancer and non-cancer effects.

The Baseline Ecological Risk Assessment (BERA) indicated that contaminants in South Branch Creek
sediment, primarily arsenic, barium, and mercury, have the potential to result in adverse ecological
effects to benthic macroinvertebrates and sediment-probing birds. Potential ecological risks were also
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identified for terrestrial mammals (insectivores) and birds (invertivores and, to a lesser extent,
carnivores) potentially exposed to contaminants in upland soil, driven primarily by mercury and
hexachlorobenzene. However, the former facility offers limited ecological habitat for these receptors as
the majority of the Site is paved or occupied by structures.
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Section 1

Introduction

This report presents the findings of a multi-phased Remedial Investigation (RI) performed at the LCP
Chemicals, Inc. Superfund Site located in Linden, New Jersey. The initial phase (Phase |) of the Rl was
performed in 2001-2002 and was reported in the document titled, “Site Characterization Summary
Report, LCP Chemicals Superfund Site, Linden, New Jersey”, (Brown and Caldwell, August 2002). The
Phase Il Rl field investigation was performed during 2006-2007 and the data was reported in the
document titled, “Phase Il Site Characterization Summary Report, LCP Chemicals Superfund Site, Linden,
New Jersey, (Brown and Caldwell, September 2007). In addition an adjunct investigation to the Rl was
performed in 2011 on the two off-site ditches, in response to EPA comments on the draft Rl Report
(Brown and Caldwell, September 2008). The RI Report, presented herein, provides a comprehensive
presentation and analysis of the Rl data.

1.1 Authority

The site was placed onto the National Priority List (NPL) in 1998. On May 13, 1999, Administrative
Order No. Il CERCLA 02 99 2015 (hereinafter referred to as the Order) was entered into voluntarily by the
United States Environmental Protection Agency (USEPA) and ISP Environmental Services Inc. (ISP-ESI).
ISP-ESI is currently the only potentially responsible party, among several, that has cooperated with
USEPA to address the site. The stated purpose of the Order was to:

“(a)... conduct a remedial investigation ("RI") to determine the nature and extent of contamination and
any threat to the public health, welfare, or the environment caused by the release or threatened release
of hazardous substances, pollutants or contaminants at or from the Site; (b) to determine and evaluate
alternatives, through the conduct of a feasibility study ("FS"), to remediate said release or threatened
release of hazardous substances, pollutants, or contaminants; (c) to provide for the reimbursement to
EPA of response and oversight costs incurred by EPA with respect to the Site; and (d) to provide for
reimbursement to EPA of response costs incurred by EPA at the Site prior to the effective date of this
Consent Order.”

In accordance with the provisions of Section VII.25.H of the Order, the Rl Report is hereby submitted.
The Rl report provides an analysis of the horizontal and vertical extent of mercury and other site
constituents at the site in the various site media. The Rl field investigation and reporting were
performed by Brown and Caldwell from 2001 through 2008 under contract to and on behalf of ISP-ESI.
The scope of the initial phase of the RI field investigation was performed in accordance with the USEPA-
approved Work Plan documents described in Section 1.4.1. The technical objectives and scope of the
Phase Il Rl field investigation was performed in accordance with the USEPA-approved Work Plan
documents described in Section 1.4.2.

Baseline Human Health Risk Assessment (BHHRA) and Baseline Ecological Risk Assessment (BERA)
have been performed in accordance with a pending amendment to the Administrative Order
Amendment. The BHHRA and BERA were performed by Geosyntec Consultants Inc. under contract to
ISP-ESI and are summarized, herein. The full text of BHHRA and BERA reports are provided as
Appendices P and Q, respectively.
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Section 1 Remedial Investigation Report

1.2 Site Description

The LCP Chemicals, Inc. Superfund Site (hereinafter referred to as the LCP site) is located in the Tremley
Point section of the City of Linden, Union County, New Jersey. The site is located along the western
shore of the Arthur Kill and east of the New Jersey Turnpike as shown on Figures 1-1 and 1-2. ltis
accessed from the Road to Grasselli, which is reached from Linden via South Wood Avenue and Tremley
Point Road. The coordinates of the approximate center of the site are Latitude 40.60832° and
Longitude -74.21163°.

The site was formerly an industrial complex with chemical manufacturing operations. A mercury-cell,
chlorine production (chlor-alkali) facility was operated at the site from 1955, until cessation of
manufacturing operations in 1985, and included a mercury-cell chlorine process area, hydrogen gas
processing plant, and sodium hypochlorite manufacturing area, as shown on Figure 1-3. The site was
also used as a terminal for products produced at other facilities and various other industrial operations.
In addition, a variety of tenants operated on site until the site was closed in August 1994.

The area surrounding the LCP site was historically developed for heavy industrial use, much of which is
currently inactive and/or decommissioned. Primary current, active land use in the area is bulk storage
and transport of petroleum products and aggregates.

Tidal wetlands are known to have existed historically in the area of the site. The placement of
anthropogenic fill to raise the grade for industrial development is known to have occurred starting in the
1880s along the margins of the Arthur Kill.

1.3 Site History

1.3.1 Property Ownership

The real property parcels on which the LCP Chemicals, Inc. Superfund Site is located include City of
Linden Block No. 587, Lots No. 3.01, 3.02, and 3.03. The land has a long and complex history of
industrial use and property ownership. This ownership history has been researched by Keller &
Kirkpatrick (2008) based on a detailed evaluation and reconstruction of the areas represented by
various historic deeds that are available from public records from approximately 1909 to the present.
Information regarding various property transfers and easements is presented on a series of maps by
Keller & Kirkpatrick (Appendix A) and is summarized on Table 1-1. A description of the historic land
ownership and easements is described on the basis of this research and on other available information.

1.3.1.1 Historic Land Ownership

The north central portion of the LCP site had a long history of industrial ownership starting in about 1880
with the Standard Chemical Works that was purchased by the Grasselli Chemical Company in 1889.
Around 1924, the Grasselli Dyestuff Corporation, which is reported to have been a joint venture of
Grasselli Chemical and Bayer AG, was incorporated under the laws of the State of Delaware.

The Grasselli Chemical Company transferred a number of large parcels to the Grasselli Dyestuff
Company on October 20, 1928 which included, in part, the northern portion of what became the LCP
property. Parallel property transfer records indicate duPont purchased the property in 1928. The
property transfer record indicates this same area was transferred by Grasselli Chemical Company to E.I.
duPont de Nemours and Company (duPont) on November 30, 1928. In addition, a strip of property
extending to the Arthur Kill east of the tracks was also transferred to Grasselli Dyestuff Company that
would later be used for relocation of South Branch Creek.

1
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Grasselli Dyestuff Corporation changed its name to General Aniline Works, Inc. on February 27, 1929.
The company then changed its name to General Aniline & Film Corporation on October 30, 1939 and
merged into American I.G. Chemical Corporation on October 31, 19391,

In 1942, the United States Justice Department seized American I.G. Chemical Corporation as a war
asset. While under government control, the General Aniline & Film Corporation completed construction
of a chlor-alkali (chlorine manufacturing) plant on the LCP site in 1955. In 1965 the U.S. Government
sold the ownership of General Aniline & Film Corporation in a public stock offering. General Aniline &
Film Corporation changed its name to GAF Corporation on April 24, 1968.

Other parcels in what became the LCP property were acquired separately. The central portion of the LCP
property located west of the railroad tracks was owned by E.l. duPont de Nemours and Company prior to
1949 and transferred to General Aniline & Film Company in 1949. The southern portion of the LCP
property located west of the railroad tracks was transferred from Central Railroad Company of New
Jersey to General Aniline & Film Company in 1958. A narrow strip of land along what is now the current
southern property line and extending to the extreme eastern tip was transferred from Central Railroad
Company of New Jersey to General Aniline & Film Company in 1967.

GAF Corporation sold the LCP Site which included the chlor-alkali facility to Linden Chlorine Products, Inc.
of Edison, New Jersey on August 24, 1972. LCP Chemicals and Plastics, Inc. conveyed its property to
LCP Chemicals-New Jersey, Inc. on December 14, 1979. At some point, the company became known as
LCP Chemicals, Inc., a division of the Hanlin Group, Inc.

1.3.1.2 Easements

Numerous easements have been established at the LCP site. These easements include various rights of
way for physical access by road and rail to the LCP site, use of utility poles and other utilities, use of the
flume and outfall ditch for wastewater drainage, easements for numerous underground and overhead
utility lines not specifically related to the LCP site including a historic sanitary sewer trunk line; gas and
petroleum transmission lines; water lines; electric lines, access to leaseholds within the LCP site
property; and access to other neighboring properties. These easements are listed on Table 1-1.

1.3.1.3 Site Operation

GAF began the chlorine operation at the LCP site in 1955. By 1956, the core of the buildings required
for the chlorine productions were present, including Buildings 220 and 230. GAF had stopped operation
of the chlor-alkali manufacturing facility in 1971. Linden Chlorine Products, Inc., which was founded in
1972, purchased the site from GAF and subsequently resumed operation of the plant. Another mercury
cell building (Building 240) and other site buildings were added by LCP in the early 1970s.

As of 1975, Linden Chlorine Products, Inc. reported that it owned no other manufacturing facilities and
that only three products were produced - chlorine, sodium hydroxide, and hydrogen. By the early
1980’s, the company had acquired additional chlor-alkali manufacturing facilities, including sites in
Syracuse, New York, Moundsville, West Virginia, and Brunswick, Georgia.

Portions of the LCP site were leased to other companies for the operation of other related manufacturing
operations at the site. In 1957, part of the property to the west, was leased to Union Carbide
Corporation (UCC) to be used as a hydrogen plant utilizing the by-products of the chlorine plant and is
known as the Linden Division hydrogen plant. UCC operated its plant through 1990. Kuehne Chemicals,
Inc. leased the northern portion of the property in 1972 and opened a sodium hypochlorite
manufacturing plant, which also distributed and sold chlorine.

1 The merger into American I.G. Chemical Corporation in 1939 is reported in the deed research by Keller & Kirkpatrick. Other
records suggest that ownership by American I.G. Chemical Corporation may have occurred in approximately 1928 or 1929.
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The ownership of the Linden Chlorine Products, Inc. facility became LCP Chemicals-New Jersey, Inc., a
subsidiary of Linden Chemicals & Plastics, Inc. The chlor-alkali manufacturing operations had ceased by
1985 and the facility was used as a terminal for products produced at other locations.

Hanlin Group, Inc., d.b.a. LCP, filed a petition under Chapter 11 of the bankruptcy code in 1991 and
liguidated all of its assets before April 1994 using the proceeds to pay creditors including the USEPA.
The Linden, New Jersey property was abandoned by Hanlin Group pursuant to an order of the
Bankruptcy court and ownership reverted back from the bankruptcy estate. Title to the property is
currently is listed as LCP-Chemicals New Jersey, a d.b.a. name for Hanlin. Hanlin was formerly
incorporated in New Jersey but is now a defunct corporate entity.

In August 1994, the EPA conducted a site visit and confirmed that the chlorine process buildings were
decommissioned, the facility was no longer functional and that the site was vacated by LCP employees.
Active Water Jet Inc., a pipe cleaning company, who was a tenant at the site since about the early 1990s,
remained onsite until 2000. The facility has remained abandoned ever since.

1.3.2 Operations and Development

The text in this section has been adapted from the document titled “Work Plan, Remedial Investigation
and Feasibility Study” (URS, October 6, 2000) and updated with information that has been obtained
from other available sources. Much of the historic information presented, herein, is compiled from
documents dating back to 1975 and earlier. Within these documents there are some contradictions
concerning the past operations of the site. This problem is compounded by the fact that much of LCP
Chemicals, Inc.’s records were lost or destroyed sometime in the 1980s (Eder, September 1993).

At the time of LCP Chemicals, Inc.’s mercury cell chlorine production, there were three main operating
centers at the site; the mercury cell chlorine process area, the hydrogen gas processing plant, and the
sodium hypochlorite manufacturing area. Materials needed for processing were shipped in by barge,
rail, or by truck. Storage and distribution of chlorine and its related products (including methylene
chloride and potassium hydroxide) occurred on this site throughout its history. The manufacturing
operations were subject to periodic shutdowns due to changes in market demands for chlorine
production. The processes by which the chlorine and its by-products were created are described in the
section below.

1.3.2.1 Mercury Cell Chlorine Process Area

The mercury cell was an industrial system that split common salt molecules (NaCl) to produce chlorine
gas. A typical mercury cell process used electrolysis to split the salt solution. An electric current was
passed through the salt solution (brine) between a graphite anode and a mercury cathode (Figure 1-4) to
produce chlorine gas and sodium. The sodium dissolved into the mercury and the sodium-mercury
mixture was made to react with water to produce sodium hydroxide and hydrogen gas. All of the material
from this process, including the spent brine, hydrogen gas and sodium hydroxide, contained residual
amounts of mercury. The mercury was separated from the resulting chlorine and hydrogen gas and
sodium hydroxide which were packaged for sale for additional processing and/or for distribution.

The raw materials used in the chlorine production process were salt, water, mercury, and electric power.
Documentation of LCP Chemicals, Inc.’s procedure for the handling and storage of chemicals is not
available. Rock salt or evaporated salt, which was utilized later, was transported to the site by rail. It
was stored in salt silos located by Building 233 (Figure 1-3) and fed to the adjacent saturators to create
brine. The brine was treated and filtered in a brine treatment tank in Building 233. To treat the brine,
sodium hydroxide, sodium carbonate, and barium chloride were added to precipitate impurities in the
solution, such as calcium carbonate, sulfates, and hydroxides. The residual material is known as brine
purification mud or “brine sludge”. In the mid 1960s, a surface impoundment, the brine sludge lagoon,
was constructed and used to dispose the brine sludge and process wastewater. The sludge was mixed
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with brine and the resulting slurry was pumped to the brine sludge lagoon through overhead pipes. The
supernatant, or liquid content of the brine sludge lagoon, was pumped back to the brine purification tank
for recycling and for redistribution either to the mercury cells or for the slurry usage. Documentation of
the disposal practices for the brine sludge before the construction of the sludge lagoon is not available.

After pre-treatment of the brine, it was piped to the mercury cells in Building 230 and Building 240 to
produce gaseous chlorine and a mercury sodium mixture through electrolysis. Once the chlorine was
cooled, dried (i.e., water vapor removal) with sulfuric acid, and liquefied in Building 233, it was stored in
100 ton vessels. The used brine was recycled to the treatment tank in Building 233 for re saturation
and to repeat the process.

The mercury-sodium mixture was then piped to denuders, or strippers, where it was hydrolyzed to form
elemental mercury, a sodium hydroxide solution and gaseous hydrogen. The recovered mercury was
returned to the mercury cells. The sodium-hydroxide solution was filtered and stored in above ground
storage tanks at the northeast corner of the facility. The hydrogen gas was also filtered by way of a
commercial “Purasiv” unit south of Building 231. From there it was piped to the hydrogen facility where
it was packaged and distributed by Union Carbide (Linde Division). Occasionally, the hydrogen gas was
mixed with water and chlorine to form hydrochloric acid in both gaseous and liquid form. The
hydrochloric acid was then stored in tanks near Building 231. In 1985, LCP Chemicals stopped the
mercury cell process, thus brine sludge production was also stopped.

Between 1985 and 1994, the site was used as a transfer terminal for products made at other Hanlin
Group Facilities. The Hanlin products were shipped to the site via rail or truck and stored in above
ground storage tanks. From there they were repackaged and distributed. The products were potassium
hydroxide, sodium hydroxide, hydrochloric acid and methylene chloride. Aerial photographs of the facility
during full operation in 1966-67 (Building 240 not constructed yet) and shortly after shut down of the
mercury cell process are shown on Figures 1-5 and 1-6, respectively.

1.3.2.2 Linde Division Hydrogen Plant

The hydrogen plant was operated by the Linde Division unit of Union Carbide Corporation (Linde) which
occupied a 2.1-acre leasehold on the western portion of the site (Figure 1-3) interconnected to the
mercury cell process area. The Linde Division hydrogen plant started operation in 1957 and ceased
operation in 1990. Hydrogen was supplied from the mercury cells to the plant via overhead pipes. The
gas was purified by UCC to remove additional residual mercury (reportedly, at least five pounds of
mercury was removed from the gas stream by Linde daily), stored, compressed, and shipped by trailer.
Union Carbide, in their 104(e) response claims that one disposal method for the Linde waste mercury
was to give it to employees for resale. In 1980, the hydrogen plant stopped using the hydrogen from the
chlorine plant, and began to package liquid cryogenic hydrogen that was shipped in from outside
sources.

In 1988, in preparation for a new tenant, UCC had the building interior and the hydrogen compressors
decontaminated for mercury (IT, April 22, 1988). IT reportedly recovered 30 pounds of free mercury
from one compressor and its associated piping.

In May 1990, the Linde Division plant ceased operations after the UCC lease with LCP expired. This
triggered the NJDEP’s Environmental Cleanup Responsibility Act (ECRA, now known as ISRA). Due to
several areas of concern unrelated to the chlorine manufacturing process (i.e., former underground
storage tanks, sumps, septic tanks, etc.), ISRA required that a soil and groundwater investigation be
conducted within the boundaries of the site. The required investigation and its cleanup took place in the
early 1990s. The NJDEP granted a No Further Action (NFA) declaration for the hydrogen facility on

June 20, 1995 for soils only. To our knowledge, Praxair (successor to UCC) has had engineering controls
on the leasehold.

1
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The Linde Division facility was last used in October 1994 by Liquid Carbonic Corporation. Liquid
Carbonic Corporation was later purchased by Praxair, Inc. Liquid Carbonic rented the Linde Division site
from LCP Chemicals, Inc., and used it for office space and as a parking area for truck trailers.

1.3.2.3 Hypochlorite Facility

Kuehne Chemical, Inc., leased Lot Nos. 3.02, 3.03 and the northern part of Lot 3.01 from LCP
Chemicals, Inc. and started a sodium hypochlorite manufacturing process. The processing area was
located to the north of Building 220 and between Avenue C and D and consisted of above ground
storage tanks, loading areas and support buildings (Figure 1-3). The manufacturing plant received its
raw materials, chlorine and sodium hydroxide, from the LCP chlorine plant via overhead pipes. The raw
material were utilized by Kuehne to produce sodium hypochlorite (bleach). Chlorine, sodium hydroxide,
hydrochloric acid, and sodium hypochlorite were also stored and distributed by Kuehne. Kuehne
Chemical Inc. had vacated the site by February 1981. It is likely Kuehne mercury waste was disposed of
along with the LCP mercury waste.

1.3.2.4 Other Operators

Conrail (successor to Central Railroad of New Jersey) constructed and operated a railroad line and
railroad yard across the property as described in Section 2.1.1 and as shown on Figure 2-8.

Active Water Jet operated a pipe and tank washing operation on the property from 1990 until 2000.
Active Water Jet cleaned, with water blasting, contaminated tanks, filters, pipes, condensers and similar
items. Its offices were located in building 220.

Caleb Brett leased a portion of the property from 1988 to 1995; they are known to have stored
petroleum crude oil, No. 6 fuel oil, kerosene, asphalt products, pot ash, caustic soda, alcohol, and
ketones at the site.

Microcell Technologies leased building 231 from 1987 until 2000 and operated a pilot plant that
produced small glass spheres.

1.4 RI Site Investigation

The work plan documents and the technical objectives for each of the RI field investigations are
described below.

1.4.1 Phase I RI

Phase | Rl Work Plan Documents

The Phase | Rl was performed during 2001 and 2002 in accordance with the following USEPA-approved
documents:

1. “Work Plan, Remedial Investigation and Feasibility Study” (URS, October 6, 2000).

2. “Final Sampling and Analysis Plan, Field Operations Plan, Part |, Draft Sampling and Analysis Plan”
(URS, April 12, 2001), hereinafter referred to as the FOP.

3. *“Quality Assurance Project Plan, Field Operations Plan, Part Il, Draft Sampling and Analysis Plan”
(URS, February 12, 2001), hereinafter referred to as the QAPP.

4. “Addendum No. 1, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Cased Deep
Borings,” (Brown and Caldwell, October 12, 2001).

5. “Addendum No. 2, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Subsurface
Utility Clearance,” (Brown and Caldwell, November, 2001).

6. “Addendum No. 3, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Sampling
Beneath Buildings 230 and 240" (Brown and Caldwell, March 2002).
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Agency approval of these Phase | Rl Work Plan documents was provided in letters from USEPA in 2001
and 2002.

Phase I Rl Objectives
The objectives of the Phase | Rl were stated in Section 2 of the “Final Sampling and Analysis Plan, Field
Operations Plan, Part |, Draft Sampling and Analysis Plan” (URS, April 12, 2001):

o Determine the nature and extent of contamination in the soil, groundwater, surface water, and
sediment.

» Evaluate stratigraphy on a site-wide basis - confirm the distribution of the Tidal Marsh Deposit and
evaluate its effectiveness as a confining layer.

o Define the hydrogeology on a site-wide basis - confirm groundwater gradients, flow directions, and
aquifer properties (e.g., hydraulic conductivity, transmissivity, etc.) to predict the direction and flow
rate of groundwater contaminant migration.

o Evaluate tidal effects on groundwater and groundwater flow direction.

« Evaluate the potential ecological resources of, and impacts to, South Branch Creek.

« Characterize-anthropogenic fill at the site.

o Develop a conceptual site model.

o Determine risks posed to human health and environment.

The results of the Phase | Rl field investigation were presented in the document titled, “Site

Characterization Summary Report (SCSR), LCP Chemicals Superfund Site, Linden, New Jersey”, (Brown
and Caldwell, August 2002).

1.4.2 Phase ll RI

Phase Il Rl Work Plan Documents

The Phase Il Rl was performed from August 2006 through June 2007 in accordance with the following
14 USEPA-approved documents:

1. “Work Plan, Remedial Investigation and Feasibility Study” (URS, October 6, 2000).

2. “Final Sampling and Analysis Plan, Field Operations Plan, Part |, Draft Sampling and Analysis Plan”
(URS, April 12, 2001), hereinafter referred to as the FOP.

3. *“Quality Assurance Project Plan, Field Operations Plan, Part Il, Draft Sampling and Analysis Plan”
(URS, February 12, 2001), hereinafter referred to as the QAPP.

4. “Addendum No. 1 (Soil and Groundwater) Work Plan: Phase Il Remedial Investigation, LCP
Chemicals, Inc. Superfund Site”, (Brown and Caldwell, July 2004, Revised April 2006, Revised
October 2006).

5. “Addendum No. 2 (South Branch Creek & Ecological Issues) Work Plan: Phase Il Remedial
Investigation, LCP Chemicals, Inc. Superfund Site”, (Brown and Caldwell, July 2004, Revised August
2006, Revised October 2006).

6. “Addendum No. 1, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Cased Deep
Borings,” (Brown and Caldwell, October 12, 2001).

7. “Addendum No. 2, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Subsurface
Utility Clearance,” (Brown and Caldwell, November, 2001).

8. “Addendum No. 3, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Sampling
Beneath Buildings 230 and 240" (Brown and Caldwell, March 2002).

Brownw Caldwell :
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9. “Addendum No. 4, Field Operations Plan, LCP Chemicals, Inc. Superfund Site (Bedrock Monitoring
Wells, Soil Vapor Testing, Groundwater Sampling)”, (Brown and Caldwell, April 2006, Revised
October 2006).

10. “Addendum No. 5, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Ecological
Sampling”, (Brown and Caldwell, August 2006, Revised October 2006).

11. “QAPP Addendum for South Branch Creek Sampling,” (Brown and Caldwell, August 2006, Revised
October 2006).

12. “Supplemental Work Plan: Sediment Toxicity Testing (South Branch Creek), Phase Il Remedial
Investigation LCP Chemicals, Inc. Superfund Site,” (Brown and Caldwell, September 2006, Revised
October 2006).

13. “Interim Ecological Risk Assessment Problem Formulation,” (Brown and Caldwell, Revised October
2006).

14. “Health and Safety Plan For Phase Il Remedial Investigation at the LCP Chemicals, Inc. Superfund
Site,” (Brown and Caldwell, September 2006).

Agency approval of these Phase Il Rl Work Plan documents was provided in the following:

o Letter from Ms. Carole Petersen of USEPA dated September 13, 2006 referenced: “Conditional
Approvals for Addendum No. 2 (South Branch Creek and Ecological Issues) Work Plan: Phase |l
Remedial Investigation, LCP Chemicals, Inc. Superfund Site (Revised July 2006); and Addendum
No. 5 Field Operations Plan LCP Chemicals, Inc. Superfund Site (Ecological Sampling) (August
2006).”

o Letter from Ms. Carole Petersen of USEPA dated October 5, 2006 referenced: “Conditional Approvals
for Addendum No. 1 (Soil and Groundwater) Work Plan: Phase Il Remedial Investigation, LCP
Chemicals, Inc. Superfund Site (April 2006) and Addendum No. 4 Field Operations Plan, LCP
Chemicals Inc. Superfund Site (Bedrock Monitoring Wells, Soil Vapor Testing, Groundwater
Sampling) (April 2006).”

« Submittal of revised Phase Il Work Plan documents to USEPA by October 13, 2006 in accordance
with the conditions set forth in the conditional approval letters.

Phase Il Rl Objectives
The Phase Il RI Work Plan included an approach and methodology to address the following technical
objectives:

« Additional delineation of surficial and shallow soils in the western area of the site through the
installation and testing of soil from a number of borings.

o Characterization of deep soils through the installation and testing of a number of borings to
determine the vertical extent of contamination identified in the shallow soils.

« Characterization of soil quality within the glacial till beneath Building Nos. 230 and 240.

« Determination of the presence of methyl mercury in soil from a number of shallow and deep soil
samples obtained in various areas of the site.

« Determination of the specific form of mercury in a number of surficial soil samples including
mercuric (Hg+2), mercurous (Hg2+2), and methyl (CH3Hg+).

« Characterization of surficial soil quality near storage tanks remaining at the site that may have had
potential releases to the environment.

« Determination of groundwater quality in the bedrock water-bearing zone.

n
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« Additional characterization of groundwater quality in the overburden water-bearing zone through the
collection of a second complete round of monitoring well samples, including the use of “ultra-clean”
sample collection and handling techniques for mercury.

« Determination of the groundwater flow characteristics in the bedrock water-bearing zone.
« Additional characterization of groundwater flow conditions in the overburden water-bearing zone.

« Determination of the in-place hydraulic conductivity of the unconsolidated and consolidated geologic
material screened by the newly installed monitoring wells.

o Determination of the presence of methyl mercury in groundwater from a number of overburden and
bedrock groundwater samples obtained in various areas of the site.

« Characterization of soil vapor to address the potential vapor intrusion pathway to future building
structures at the site.

o Current wetland delineation and jurisdictional determination.

o Additional delineation of selected constituents in sediment and surface water in South Branch Creek
as well as in the confluence area of South Branch Creek and Arthur Kill to address ecological
concerns.

o Evaluation of the bioavailability of mercury in the surface water and sediment within South Branch
Creek. This includes a determination of the ratio of methyl mercury to total mercury.

o Determination of the influence of mercury speciation and sediment chemistry on bioavailability to
aquatic organisms.

» Utilization of a Reference Channel for the purpose of differentiating certain chemical constituents
with respect to the background conditions when performing environmental characterization and
analysis.2

« Estimation of biota sediment accumulation factors (BSAFs) from sediment to crabs and fish.

« Collection of site-specific information to support the Baseline Ecological Risk Assessment, including
a biologic habitat assessment and the collection of tissue residue in selected aquatic biota in South
Branch Creek and the confluence area of South Branch Creek and Arthur Kill.

« Evaluation of sediment toxicity.

1.4.3 Off-Site Ditch Investigation

Off-Site Ditch Work Plan Documents

The off-site ditch investigation phase of the Rl was performed from July 22, 2011 to July 28, 2011 in
accordance with the following two USEPA-approved documents:

o “Revised Scope of Work - Characterization of Off-Site Ditches, LCP, Chemicals Inc. Superfund Site”,
(Brown and Caldwell, May 14, 2010).

o  “Quality Assurance Project Plan, LCP Chemicals, Inc. Superfund Site, Linden, New Jersey”, (Brown
and Caldwell, May 2010).

Off-Site Ditch Work Plan Objectives

The Off-Site Ditch Scope of Work included an approach and methodology to address the following
technical objectives:

2 The Phase Il RIWP documents, dated October 2006, included tasks for the selection and collection of samples from a
reference stream. An e-mail message dated August 18, 2006 from Mr. Jon Gorin of USEPA to ISP-ESI that stated “ . . . after
consulting with BTAG, we’ve determined that there is no need for a reference stream right now.” The approved documents
included identification and sampling of a reference stream. This work was therefore conducted in accordance with the
approved documents without oversight by USEPA.

Brownsw Caldwell :
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« To characterize the extent to which the Northern and Southern Off-Site ditches are tidally influenced.

« To characterize the extent to which the Northern and Southern Off-Site ditches may be impacted by
site-related constituents.

1.5 Report Organization

The data presented in this Rl Report includes the Phase | and Il Rl data and is intended to characterize
current site conditions for each medium that was investigated. The environmental database
(Appendix F) contains the complete laboratory analytical data from both the Phase | and Phase Il Rl field
investigations.

The RI Report is organized as follows:

« Section 1 Introduction

o Section 2 Site Setting

o Section 3 RI Field Investigation Methods and Procedures

o Section 4 Data Management

o Section 5 Physical Characteristics

o Section 6 Nature and Extent of Contamination

« Section 7 Contaminant Fate-and-Transport

o Section 8 Baseline Risk Assessment Summary

« Section 9 Recommendations

« Section 10 References

Appendices to the RI Report are as follows:

o Appendix A Property Transfers

o Appendix B Field Operations Plan

o Appendix C Well Construction and Soil Boring Logs
o« Appendix D Hydrogeologic Data

« Appendix E Wetland Delineation

« Appendix F Habitat Assessment Report

« Appendix G Representative Photographic Logs

o« Appendix H Analytical Lab Deliverables (DVD)

o« Appendix| Data Usability Reports

o AppendixJ Tabular Summary of Analytical Data

o Appendix K Environmental Database (CD-ROM)

o« Appendix L Sediment Toxicity Testing Report

« Appendix M Regional Studies

o Appendix N NJDEP Technical Regulations Checklist
e« Appendix O Human Health Risk Assessment

« Appendix P Ecological Risk Assessment

1
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Appendix A: Property Transfers
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TABLE OF DOCUMENTS SUPPLIED
No. Date Book | Page Grantee Grantor Description Prop- Ease-
erty (ment
1 7/27/1909 533 233 Borough of Linden Grasgzl:};)::ymlcal trunk sewer line through property to Staten Island Sound X
2 9/27/1909 533 589 Borough of Linden Tremley Point Corporation Trunk Sewer line through property X
3 2/28/1912 588 499 Borough of Linden Edward F. Robinson Trunk Sewer line through property X
4 |10/20/1928 | 1165 576 IRl Ry i Eessalll gl conweys two tracts as shown X
Corporation Company
5 [1020/1928 | 1165 | 582 elEescliepEni e CEesell et conveys two tracts as shown X
Corporation Company
6 113011928 | 1162 250 E.l. duPont de Nemours The Grasselli Chemical conweys lands not pre\nously. conweyed to Grasselli X
and Company Company Dystuff Corp. (exceptions to Tract 5)
General Aniline & Film General Aniline & Film consolidates and renames General Aniline Works And
! 10/31/1939 | 1391 302 Corporation Corporation American |.G. Chemicals into General Aniline & Film X
8 | 5/5/1942 | 1458 oy || SR GO Al B CHREIOS D e additional acquisition from DuPont X
Corporation and Company
9 | 9151949 | 1776 7 L L additional acquisition from DuPont X
Corporation and Company N
10 7/7/1950 1847 79 duPont de Nemours Central Railroad Company | irrewocable license to keep, mal.ntaln and use a private X SITE \\
of New Jersey access road across railroad property \\
11 | 41181951 | 1898 1gg | Linden ?jt‘;'(')erizewerage Sinclair Refining Company Block 587, Lots 5 & 21 X \\
12 1/27/1958 2356 634 General Anlllnfe & Film |Central Railroad Company copy not included. belleu.ed tp conwey the railroad X s
Corporation of New Jersey property highlighted
13 | 7/9/1963 | 2648 | 319 | General Aniline &Film | E.l. duPont de Nemours Block 587, Lots 2.01, 2.02 X
Corporation and Company
14 | 17101964 | 2681 229 City of Linden Sl T Sl easement for 36" Linden storm sewer X
Corporation
15 |11/19/1965 | 2771 858 Allied Chemlcal Central Railroad Company | grants perrmsswn to rnalntgln and use.plpellne bn-dge X
Corporation of New Jersey and pipelines crossing railroad (location uncertain)
16 |11/19/1965 | 2771 862 Allied Chemlcal Central Railroad Company grants permission to L.Jse raodway crossing railroad X
Corporation of New Jersey (location uncertain) A
T 7 : N\
17 | 111911967 | 2794 gy || (SRR A & il Ui (T R ! conveys two tracts as shown X <\
Corporation Company of New Jersey \\ \
General Aniline & Film Allied Chemical (see next below) - assigns all previous agreements in N\
18 | 5/15/1967 | 2802 839 X A
Corporation Corporation area from Allied to G .A.& F. / \\ \\ \\ KEY MAP (NOt TO Scale)
- s s s . . A \ \
19 5/15/1967 2802 536 General Anlllng & Film Allied Chemlcal transfers ownership of southeasterly portion of G.A.& F X e // \ N\
Corporation Corporation property e // \ N\
™ " / \ \ \
20 | 11/3/1967 | 2821 929 |Union Carbide Corporation| CeMneral Aniline & Film pipeline eaement in railraod R.O.W. X yd / \ N\
Corporation / p \ \ \\
- B - B 7/ \ \
21 8/20/1970 | 2909 697 Elizabethtown Gas GAF Corporation easement following Cepterlme of Gas Main on north & X % // \ \\ \\
Company west sides of property /’ \ N\
Elizabethtown Water . amending previous ROW and easement made on yd \ \
22 | 2/24/1971 2917 226 AF t X \
Company GAF Corporation 2/26/65 db2739 p990 yd \ \
/ S~
. . . amending previous ROW and easement made on // yd \\ \
23 6/1/1971 2924 209 City of Linden GAF Corporation 1/10/64 DB 2681 PG 225 X /, // ~ O\
A z //
24 8/12/1971 2928 677 BUCKgZ;pP;E:?/ Line GAF Corporation petroleum pipeline easement on west side of property X / J
/ d
- - /
. . . amending previous ROW and easement made on ,/ s
25 4/17/1972 2946 162 City of Linden GAF Corporation 1/10/64 db2681 p225 and 6/1/71 (above) X // /,
- - - y
26 7/21/1972 3093 335 Kuehne Chemical Linden Chlorine Products, [ cross easement agree.ment between LCP and Kuehne X /,
Company, Inc. Inc. Chemical Co. (lessor) //
27 | 82411972 | 2954 | 273 | Linden Chlorine Products GAF Corporation P.Q. deed for LCP, Lots 3.01, 3.02, 3.03 Block 387, | / /
references many easements in last 2 pages /’ /
28 8/24/1972 2954 284 Linden Chlorine Products GAF Corporation right to use 24' roadway known as Linde Road X // /
/
29 8/24/1972 2954 296 Linden Chlorine Products GAF Corporation reciprocal rights ower various roadways X ,/
/
/
30 8/24/1972 2954 312 Linden Chlorine Products GAF Corporation rights to use railroad tracks X
31 8/24/1972 2954 323 Linden Chlorine Products GAF Corporation rights to use Utility Poles and install new ones X
32 | 82411972 | 2954 | 331 GAF Corporation Linden Chiorine Products | O /€asement for driveway, pipelines, poles, power X
lines, bridges, and passage ways of any kind
33 | 8/24/1972 | 2954 340 GAF Corporation Ve (e Prasiras || e SO DRI EIT Gl e (eGSR Gl X
wastewater
34 | 11711974 | 2995 2go | Northvile LcI:T:Sn Terminal GAF Corporation rights to driveway/road X
35 | 5/8/1975 | 3033 986 E"Zabggr‘:;‘::ywater Linden Chlorine Products two 10' wide water main easements X
Northvile Linden Terminal . 120' x 50' easement, formerly passed on from LCP to
36 | 5/22/1975 | 3034 974 o GAF Corporation GAF in 1972. DB 2954 PG 331 X
37 3/5/1976 3061 4 Ellzabg(t)r:Tt](;v;/:yWater Linden Chlorine Products two 10' wide water main easement X
38 [12/14/1979 | 3207 82 LCP Chemicals—New LCP Chemicals & Lot 3.01, Block 587 X \
Jersey, Inc. Plastics, Inc \
39 [12/14/1979 | 3207 93 e LCP Chemicals & Lot 3.03, Block 587 X \
Jersey, Inc. Plastics, Inc \
40 |12/14/1979 | 3207 97 LCP Chemicals-New LCP Chemicals & Lot 3.02, Block 587 X TRACT 1 \
Jersey, Inc. Plastics, Inc \
. . Kuehne Chemical quit-claim deed releases rights, ROWs, easements and -~ \
41| 81171983 | 3331 219 | Linden Chiorine Products Company right to purchase. .. lease made 7/21/1972, db3093 p335 X e (LOCATION UNCERTAIN) \
. . . . . . 7 (Trunk Sewer Line Ran Through Lands Of \
42 9/17/1986 | 3499 97 GAF Corporation Linden Chlorine Products GAF is now leasing the substation from LCP X - Crasselli Chemical Co. From Lands Of \
Richard M. Montgomery, Along Lands Of \
43 9/23/1994 4228 125 Linden Chlorine Products Block 587 Lot 3 Environmental Restrictions Mitchell Fertilizegr Co. y-'ro Stagten Island \
. Sound, A Distance Of About 850 Feet
44 | 7/211972 | 3093 335 Kgi':sai;em'cca' Linden Chlorine Products lease agreement )

@

TRACT 2 (Tract 4 In Deed)

2

(LOCATION UNCERTAIN)

(Trunk Sewer Line Ran Through Lands Of
Tremley Point Corp. (First) From N.Y. &
Long Branch R.R. About 3000 Feet To
Center Of 4’ Wide Ditch (Second) From

Grasselli Chemical Co. Westerly 708.6 Feet)

e ——"
———
—
——
S

GRASSELLD DYESTUFEF CORPORATION

(3

(LOCATION UNCERTAIN)

(Trunk Sewer Line Ran Through Lands Of
Edward F. Robinson About 420 Feet Between

Lands Of Tremley Point Corp)

LCP SITE
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